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Steers—Wire Fence—Electricity. 

An enthusiastic reporter on a Western 
iper gives a description of an encounter be- 
veen cattle and an electrically charged wire 
ence, that deserves recognition in scientific 
ircles. Such little details as the expense of 

eping a charge of electricity running 
lay and night through all these wires, with 
llowance for heavy leakage, providing a 
venerating station, etc., are not alluded to 
n the article, and perhaps it is as well they 
re omitted. The reporter said : 

‘The current was turned on for the en- 
ire line, and since then, and from this on. 
she hums on in wonderful shape—she stands 
. system of practical fencing neither sur- 
passed nor equalled by any other. It ex- 
tends from a point about two miles out to a 
point away over in Carlson county, beyond 
the Southern Kansas road, and to say that 
the management which grasped at once its 
utility and had it built—to say that this 
management of the people who have in- 
spected it are pleased, would be a mild ex- 
pression. It is simply one of the wonders of 
science and is a monument to its inventor. 

‘‘On Saturday a party had a demonstration 
if its effectiveness. On one side of the fence 
dozen or 15 steers, on the other, 
me alone. He undertook to break through 
and go over to the majority. He had no 
idea he was tackling a buzz saw when he 
struck that smooth wire fence. Well, sir, 
he jumped like he 
was hit at once with 


stood some 


An Electric Car Warning. 

The death of Mr. Joseph Stanley, presi- 
dent of the Broadway and Newburgh Rail- 
road, wasa lesson for the public, says the 
Cleveland Plain Dealer. Mr. Stanley lost 


his life through a violation of the rules 
which were posted up by bis orders in his 








| 
acts against which he had warned the people | 
traveling on his line. He was riding on the 
front platform, he left the car from that 
platform, and he did not wait for the car to 
stop. What might happen to any person 
doing this happened to him. His coat 


| caught, he was thrown down and dragged 





| 
| 


| 








10,000,000 hornets, 
ind with tail 
coiled over his back, 
he wheeled and only 
struck the ground in 
high places. Then 
the 15 made a dash 
to join and follow 
him. One by one, 
they rubbed the elec- 
tric fence, and as 
they did they jumped, 
bawled, kicked, 
wheeled and sailed on 
is if they had urgent 
business at the North 
Pole and only had a 
few hours in which 
to make it. 
‘* That 


his 


electric 
fence is a stunner ; it 
the eighth and 
greatest wonder of the 
world. Not one of 
these cattle was hurt, 
but not one of them 
will go near that fence 
again.” 


is 


~_>-- 
Electric Light 
Warfare. 
Some interesting 
experiments have 
been made at Toulon 
to ascertain the ac 
curacy of aim when 
the electric light is 
used for night at- 
tacks. A large gun 
—19 c. m. calibre— U1] 
was mounted on a revolving platform, which 
also carried an electric projector. The mark 
to be hit was from three to four kilometers 
distant, and the only light was that of the 
projector. It was found that the gun could 
be discharged with as great rapidity and 
precision as was attained in daylight. 





























Ny \\ 


ectrical Revie ¥. 


own Cars for the protection of the passengers 
against just such accidents as that to which 
he fell a victim. 
den for any one but the driver of the car to 
ride on the front platform of a motor car, to 
leave the car from the front platform, or to 
enter or leave the car when in motion» The 
president of the road did every one of those 


| 
known as “‘ 


‘dam streets. 


The Mount Morris Electric Light 
Company. 

DESCRIPTION AND ILLUSTRATION OF ONE 
OF THE COMPANY’S STATIONS—THE 
SCHUYLER ARC LIGHT SYSTEM 
USED. 


In February, 1888, in a basement at 217 


Washington street, this large and prosperous 


organization made its start in the electric 
lighting business. The plant consisted of a 
Ball high speed engine of 100 horse-power 
capacity, steam for which was obtained from 
the Steam Power company, and Schuyler 
dynamos to run 115 arc lights, though only 
100 were operated. In July, 1888, the Har- 
lem station at 2285 Eighth avenue, now 
Station A,” was started, with a 
capacity of 300 are lights. During the oc- 
cupancy of this station, the new building, 


| which forms the subject of this article, was 


erected at the corner of Greenwich and Van- 
This is known as ‘‘ Station B,” 
and its dynamos began to operate in June, 
1889. The Harlem station has been remod- 
eled, and in September last resumed busi- 
ness with a capacity of 2,500 incandescent 
and 40 are lights. The company furnishes 













pita oF DynamMo Room oF Mount Morris STATION.—SHOWING SCHUYLER MACHINES, SWITCHBOARD AND LAMP TESTER. 


by the motor car, and received injuries from 
which, after a few days of suffering, he 


By those rules it is forbid- | died. The president of the road sacrificed 


his life as a convincing proof that the rules 
imposed by street railroad managements for 
the safety of the public traveling in electric 
cars are not unnecessary or to be safely 
ignored, 


current through the subways in 125th street 
for both arc and incandescent lamps. Cables 
are also laid in the subways in Broadway 
and in Fourteenth street ; these will be in 
operation within a week. 

The Mount Morris Electric Light Com- 
pany isa corporation with a capital of $500, 
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000. Edward May is president ; Julius A. 
May, treasurer and vice-president ; H. San- 
derson, secretary; C. G. Young, superin- 
tendent, and C. A. Wilkinson, chief en- 
gineer. 

Station B, as our illustration shows, is a 
handsome brick structure of modern design. 
It covers a piece of ground 100 feet by 67 
feet. 

The boiler room occupies a part of the 
basement. Steam is generated by five large 
Climax upright water tube boilers, aggre- 
gating 1,500 horse-power. These boilers are 
found to be very economical, both in the 
space they occupy and in fuel consumed, 
giving 10 pounds evaporation for every 
pound of cual. They can be fired from all 
sides, having four doors. The fuel is stored 
in vaults under the sidewalk. A view of the 
boiler-room is given in the upper corner of 
Fig. 3. 

Adjoining the boiler room, at a little higher 
level, is the engine-room. Here are three 
immense Green engines, two of 500 horse- 
power each and one of 800 horse-power. 
There are also two Ball high-speed engines 
of 100 horse-power each. Over the cylin- 
ders of each of the large engines is a trolley 
for handling the heavy cylinder heads and 
piston rods. The drivers weigh 25 tons 
apiece are 20 feet in diameter, and have 
a 50-inch face, upon which two 24-inch belts 
run. The pits which the drivers run in are 
lined with iron, as the bottom is below tide 
water level. The Berryman water heater is 
used. Exhaust pipes are carried under the 
floor, and are controlled by upright valves. 
Blake pumps in duplicate are used, for the 
feeders and artesian wells are ready to be 
used for condensing purposes. The Locke 
Bros. damper regulator controls the steam 
output. 

An ingenious system of automatic lubrica- 
tion is in successful use. From a large tank 
on the second floor, a supply of oil is fed to 
every bearing by a system of pipes, which 
can be regulated by valves on the first floor 
in the dynamo room. The drips are carried 
through waste pipes to a filtering tank in 
the engine-room, where the purified oil is 
elevated to the service tank again by a rotary 
pump. A small steam pump is kept in 
reserve in case of accident to the rotary 
pump. 

All the piping of the steam supply system, 
all injectors, pumps, etv., are in duplicate, 
so that no ordinary accident can cause a shut 


down. 
THE DYNAMO ROOM. 


On the first floor is the dynamo room. 
Here are installed 18 handsome Schuyler 
arc light dynamos of 50 lamps capacity each, 
and 25 Westinghouse incandescent dynamos, 
with a capacity for 30,000 lamps, when alter- 
ations nowin progressare completed. There 
are four Westinghouse exciters, so arranged 
that any one can excite for the whole num- 
ber. These dynamos supply with light a 
territory extending from Battery Place to 
18ist street, and when the company com- 
pletes its new subways, all the wires will be 
carried underground. The longest circuit 
now in operation is 26 miles in length, carry- 
ing 47 Schuyler arc lights The system 
used is the full arc, 10 amperes, or 2,000 
candle-power. 

All the connecting wires from the dyna- 
mos to the switchboards are carried under 
the floor. Regulators are placed on each 
machine, and ammeters on the back of each 
regulator. This is for the convenience of 
the dynamo tender. 

A little signal disk on top of each machine 
shows a red circle if the polarity of the 
dynamo becomes reversed. The arc switch- 
board was designed by the superintendent, 
Mr. C. G. Young, and built by the Western 
Electric Company. It is arranged for 30 
dynamos and 45 circuits. All the connec- 
tions are made on the back, so that it is 
impossible to get a shock while working at 
the front of the board. Space in the lower 
part of the board is occupied by safety 
devices and indicators protected by a glass 
front. A standard ammeter for calibration 
purposes occupies a place at the top, and 
over this is a 100-volt pilot or signal lamp, 
which is used to indicate when a line on 





which repairs are being made is in working 
order. When the lamp begins to glow, the 
dynamo tender waits five minutes for the 
lineman to get off the pole and then turns 
the current on to thatcircuit. Each terminal 
on the switchboard has three plugging holes, 
so that any change in dynamos or circuits 
can be made without, any drop in the load. 
The Schuyler lightning arrester works suc 
cessfully. 

Munson belting and the Hill clutches and 
shafting are employed. The main receiving 
pulleys from the engine are supported inde- 
pendently of the line shafting by four iron 
columns extending from the floor of the 
engine room to the ceiling of the dynamo 
room. They are connected to the shafting 
by jaw clutches. This method prevents the 
tremendous strain from the engines from 
bearing directly on the shafting. A system 
of clutch pulleys connected to counter-shafts 
drives the high speed alternators. 

The incandescent switchboard is very 
large, and to the uninitiated, very compli- 
cated. There are 10 slate feeder-boards ar- 
ranged for eight dynamos. Between the 
feeder-boards are placed the main dynamo 
and field-switches, resistance box, ammeter 
and voltmeter, foreach dynamo. Each feed- 
er-board consists of a slate panel, a changing 
switch, compensated Stilwell regulator and 
an ammeter and voltineter, By this arrange- 
ment of feeder-boards it is impossible to get 
two dynamos connected together. This 
company has never burned out an armature. 
In front of the switchboard is a pulpit hav 
ing two resistance boxes for the exciter dy- 
namos and directly opposite, on the switch- 
board are the exciter switches. From this 
point the whole system can be regulated. 

The Mount Morris Company bas had great 
success with Mr. Young’s automatic safety 
cut-out device, which was fully described 
and illustrated in a recent issue of the ELEc 
TRICAL Review. There are no bare copper 
connections on either of the switchboards, 
and all connections are made on the back. 
The Habirshaw wire is used on all interior 
work, and triple-covered ‘‘ K. K.” wire on 
outside lines. 

It is a remarkable fact that the Mount 
Morris Company has never had an accident 
of any kind, a fact which is in the nature of 
acompliment to the excellent management 
which is apparent in all departments of the 
business. 

The company conducts its own supply 
business, and the large supply rooms and 
commodious offices occupy the third floor of 
the building. 

An excellent system of central station ac- 
counts is in use, which readily show any 
information desired about the business. In 
every way the Mount Morris Electric Light 
Company has a model plant in Station B. 

ee 
Electric Wires Run on Towers. 

Colonel Flad, of St. Louis, is organizing a 
company under the name of the St. Louis 
Electric Tower Company for the purpose of 
carrying all electric wires overhead. 

Four light iron shafts will spring from the 
curb 2t every second street intersection and 
meet in the center, forming miniature Eiffel 
towers 100 feet high. Steel cables will be 
suspended from tower to tower, and to these 
cables will be attached triangles for the sup- 
port of all kinds of electric wires and a 
trolley for repairing them. 

As the wires will be suspended in the 
center of streets at least 10 feet above the 
highest buildings, they will be out of the 
way of firemen working on burning build- 
ings, and, as the wires will be supported by 
the triangles at short distances, they cannot 
fall and endanger the lives of passers-by. 

Electric cars, it is claimed, can use the 
wires without any danger to pedestrians, 
and the city’s electric lights can be suspended 
from the towers. 

Colonel Flad, who invented the tower 
system, believes that large subways, through 
which repairers could walk, would be the 
best solution of the problem, but that at 
present they are impracticable on account of 
their great cost. 

Bonds are offered in the sum of $50,000 
and the city’s wires will be carried free of 
charge. The company expects to get its 
profits from private companies who will use 
the towers. 





Electricity and Storms. 


C. F. DUNDERDALE. 
[Written for the Evecrricau. Review.] 

If aniron or steel table having a smooth 
upper surface be sprinkled with small bits 
of paper, and a second plate be held over it 
with several inches of uir space between, 
the iron table being connected with the neg 
ative pole and the superposed plate with the 
positive pole of an electric generator of high 
potential in operation, the bits of paper will 
be thrown into a violent state of disturbance, 
as though a miniature whirlwind were in 
action. ‘The drier the air and the higher the 
potential of the current, the more violent 
will be the agitation of the pieces of paper, 
each having a tendency to rise, but losing 
this tendency as the square of the distance 
they rise above the table. 

The resistance of the atmosphere between 
the plates to the passage of the current of 
electricity through it is in direct proportion 
te its hygrometric status. So that the more 
free the air is of humidity, the more difti- 
cult the passage of the current, and the 
waves or vibrations of the passing current 
will be less frequent, producing as a conse- 
quence more violent fluctuations of electro- 
motive force and more violent disturbance 
of the intervening atmospheric space. The 
latent, or mechanically-suspended particles 
of moisture, offer stepping-stones, as it were, 
for the passage of the current, reducing the 
tension of the air produced by the current, 
and also reducing the inequalities and vibra- 
tions of the flow. 

When a cloud highly charged with static 
atmospheric electricity passes over the sur- 
face of the earth, the disturbance of the at- 
mosphere forms the nucleus and motive 
power of whirlwinds, tornadoes and similar 
atmospheric phenomena. If the surface of 
the earth over which such a cloud passes is 
very dry, as in the deserts or on our western 
prairies, and the superincumbent atmosphere 
is highly attenuated by heat, the disturbance 
will be more violent ; but should the surface 
be mountainous or heavily timbered, the 
projecting poiuts of mountain peaks and 
tree tops serve as So many points of conduc- 
tion, and reduce the violence of the disturb- 
ance by drawing off the cloud charge in a 
great measure. Once the aerial currents are 
started in violent motion by this condition ob- 
taining over those portions of the earth’s sur- 
face covered by the ocean, plains or deserts, 
under the influence of a calm condition of 
the superincumbent atmosphere and intense 
heat from the sun’s rays, a cyclone, typhoon, 
hurricane, tornado, sirocco, whirlwind, or 
whatever name may be given to it by its lo- 
cation, is formed. and is apt to exhaust itself 
only after it has traveled over a considerable 
surface; its course being influenced largely 
by the configuration of tbe surface and the 
loca] direction of the regular air currents of 
the neighborhood. 

It is during these violent disturbances that 
the air in rotation createsa vacuum, or low 
atmospheric pressure at the surface of the 
earth, and that the highest strata of colder 
air, charged with moisture in the frozen 
state, are brought down by the reaction of 
the upward inclining vortex, and on reach- 
ing the lower warmer strata, present the 
flocculent scales of frozen moisture to melt, 
and form rain drops. The scales losing their 
qualities of the Leyden jar, permit the static 
charge to concentrate, and acquire a poten- 
tial sufficient to force its way through the 
resisting atmospheric media in the form ofa 
lightning bolt. The rapid passage of this 
through the differently attenuated layers of 
atmosphere, with their varying resistances, 
gives effect to the peculiar, irregular form of 
the lightning bo]t, and the vacuum thus sud- 
denly formed in the wake of the passage of 
the bolt being instantly closed by the pressure 
of the surrounding air, produces the report 
known as thunder. Its violence isin a direct 
proportion to the potential of the bolt, and 
the density of the atmospheric layers through 
which it passes. The rapid condensation of 
cloud matter as it thus descends towards the 
surface forms the dense misty clouds seen on 
such occasions, and the darkness consequent 
to such storms. The rainfall being more or 
less violent, as the vacuum and reciprocal 
downpour of upper air strata vary. In 
certain portions of the earth’s surface where 
higb mountain peaks rise, in the heated and 
moist atmosphere found near the equator, as 
at Mount Martha. on the Island of Sumatra, 
in the Straits of Sunda, the rapidly forming 
clouds as they ascend are attracted to the 
peaks as nucleuses, where, becoming suffici- 
ently collected to increase their combined 
buoyancy. they rise around the apex of the 
peak, and begin to condense as they reach 
the colder strata, producing very violent 
electrical storms, which completely obscure 
the upper half of the mountain in cloud 
matter, giving forth intense lightning effects 
with its accompaniment, thunder. This 
occurs each day during the heated term, and 
reaches its culmination at about 3 o’clock 
in the afternoon. The highly heated, atten- 
uated, and consequently hygrometrically 
charged volumes of ajr over the Northern 
Indian Ocean and Red Sea, following the 
flow of the currents of the Indian Ocean 








along the path known as the Lagullas cur. 
rent, through the narrow strait formed by 
the Island of Madagascar and the East 
African Coast, meet at this point the inflow 
of the colder currents from the highlands of 
that continent and that of the upper currents 
over the straits, largely facilitated by the 
induction of the increased speed and nar. 
rowed limits of the aerial flow, bring about 
a very rapid condensation of the expanded 
moisture contained iu the currents following 
over the surface of this ocean chute. They 
also cause a condition of electrical discharg¢s 
of the most violent and intense character 
The electrical bolts assume most brilliant 
tints of coloring, and the following reports 
of the thunder are most deafening. 

The effect of vegetation on the earth’s sur- 
face, is to silently draw off the static charges 
from the clouds, diminishing the frequency 
of these storms, and increasing the rainfall], 
In drawing off the static charge of a cloud, 
the flocculent scales of frozen moisture wbich 
are held apart by the charge, as exemplified 
iu the electrified pith balls, become coalesced, 
and thus losing their buoyancy, descend 
to the lower levels of warmer strata, there 
becoming condensed into rain-drops of a fin: 
misty character. These again coalesce by 
the law of mutual attraction, until sufliciently 
large, descending by gravity as rain-drops, 
increasing by accretion while descending 
through these mist strata. : 

Balloonists find that in ascending until] 
they reach the clouds, and thereafter con 
tinuing, they pass through an envelope of 
mist gradually becoming denser until they 
reach a stratum of rain-forming clouds. Stil! 
ascending, the temperature meanwhile grad- 
ually falling, they pass above this line of 
rain-drop formation, iuto strata of lighter 
and drier clouds where the temperature is 
not higher than 32° Fahrenheit. Ascending 
further they pass entirely out of these clouds 
into a space that is perfectly clear, the 
shadows thrown by the rays of the sun, 
from their balloon on to the rolling sea of 
snowy fleece beneath, being very intense. 

Ships at sea in warm latitudes, in periods 
of stormy weather, when the electrical alter 
nation of the atmosphere is very high, will 
have formed on the boom irons at their yard- 
arms small coruscations of electrical flames, 
called by sailors ‘‘corposants.” These are 
nothing more than electrical brushes, or the 
static electricity of the atmosphere collect- 
ing on the metal by concentration, and 
slowly diffusing itself through the higher 
resisting moist wood of the yard-arms, 
thence along to the metal slings of the yard 
to the mast and to the ocean. 

While experimenting with a Holtz induc 
tion machine, the writer met with a peculiar 
phenomenon. The conductor terminals were 
lacquered, and, while the machine was being 
revolved and the static spark passing bet ween 
the terminals, little beads of electricity would 
be driven over on to the lacquer on the ball 
knob of the terminal, and would remain 
there as long as the current was passing. 
These little beads could be moved about with 
the finger over the surface of the knob, with- 
out in the least altering their appearance. 

In the vortex of a whirlwind, such as a 
hurricane, where the concentration of the 
spiral movement of the air is upwards, and 
where the condensation of the cloud matter 
is the greatest, there are found the most in- 
tense and frequent discharges of lightning, 
gradually diminishing towards the periphery 
of the storm limits. 

Since the construction of the Suez Canal, 
and consequent culture of trees along its 
banks, rainfalls are of frequent occurrence, 
where, before the canal was built, they were 
almost unknown. The effect of the water 
was to saturate the surrounding air, increase 
the conduction of the static electricity of the 
clouds to the earth in that vicivage, and the 
coalescing of the floating scales of moisture 
of the upper strata, and to cause the conse- 
quent precipitation thereof in the form of 
rain. 

The passage of the lightning bolt through 
the atmosphere converts the oxygen into the 
allotropic form known asozone. Thiscon- 
dition of oxygen seems to be similar to the 
cloud scales before mentioned, inasmuch as 
the atoms of the gas seem to be drawr into 
closer contiguity, in which its bulk is reduced 
one-third in volume. hat electricity is 
condensing within it, or between the atoms, 
is evinced by its magnetic influence on a 
compass needle, and its oxydizing power on 
organic matter and hydrogen gas compounds. 
It is the disinfecting agent of nature. and 
accounts for the freedom of the atmosphere 
from odors immediately after an electric 
storm. 

On retrospection. it would seem as if the 
element of electricity was the ‘ automatic 
governor” of our aerial envelope, and with- 
out it the mechanism thereof would be sus- 
pended and chaos reign. 


—_*oaoe———_ 


St. Louis, Mo.—The Commercial Tele- 
graph Company, of St. Louis; capital, $60,- 
000. Incorporators. H. F. Kleibacker, St. 
Louis ; and G. M. Meyers, E. L. Martin, C. 
E. Hopkins, P. 1]. Madden, S. B. Ladd, all 
of Kansas City. Object, to construct and 
operate lines of magnetic telegraph. 
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Patents for All America. 





THE REPORT ADOPTED BY THE INTERNA- 
TIONAL CONFERENCE, AT WASHINGTON, 





The report of the Committee on Patents 
and Trade-Marks was under consideration 
by the Pan-American Conference, last week, 
and it was unanimously adopted. It was 
signed by José §. Decoud, Paraguay ; 
Andrew Carnegie, United States, and Cli- 
maco Calderon, Colombia. The committee 
say: 

‘«The person who discovers new industrial 
preparation or manufacture,orimproves upon 
the processes already known, contributes 
by his discovery or invention to the develop- 
ment of industry and to the increase of pub- 
lic wealth; and has a right thereto as clear 
ind incontrovertible under the laws of all 

ivilized nations as that which the manufac- 
urer has to the products of his factory or 
he laborer to his daily wages. Very great 
mportance has lately attached to the em- 
lems and devices employed by the manu- 

icturers to distinguish the products of their 

factories, and by traders to distinguish the 
vares which they select and place upon the 
narket, and which are commonly called 
nanufacturers’ and dealers’ trade-marks. 
[he tradesman or merchant who obtains a 
reputation for the superiority of articles 
vhich he distinguishes by a certain trade- 
mark, acquires a right to this mark, which 
the law should foster and protect; and it 
should punish those who violate this rizht. 
ither by making unlawful use of, or by 
ounterfeiting or forging a mark belonging 
to another.” 


The committee then give at some length | 


roducts, or invents new processes for their | 


.be adopted throughout this continent, in 





copyright, on trade-marks and on patents, 
subscribed by the representatives of the Ar- 
gentine Republic. Bolivia, Brazil, Chili, 
Paraguay, Peruand the Republicof Uruguay, 
who attended said congress, your committee 
on patents and trade-marks finds the princi- 
ples set forth which, in its opinion, should 


order to assure and give. effective. protection 
tothe rights of literary, artistic and industrial 
property acquired in any of the nations rep- 
resented in this conference. 

‘‘In the treaties referred to, literary and 
artistic works, trade-marks and patent of in- 
vention, are clearly and precisely defined ; in 
the same manner are prescribed the rights 
of authors and artists, proprietors of trade- 
marks and inventors, which the contracting 
powers guarantee and protect, the formali- 
ties to be observed in obtaining this protec- 
tion and guarantee, the limits of said rights, 
and the manner in which they may be exer- 
cised. All the conflicts on these subjects 
which may arise from diversity of legislation 
between the contracting States are settled by 
clear and precise provisions, which are for- 
mulated with all due respect to the sover- 
eignty and laws of each State. Thus, for 
instance, in respect to literary and artistic 
copyrights, it is provided that authors and 
artists shall enjoy the rights accorded them 
by the law of the Siate in which the original 
publication or production of their works took 
place ; but that no State is obliged to recog- 
nize such rights for a longer time than that 
allowed to authors who obtain the same 
right in that State. 

‘‘ With regard to the duration of patents, 
the same principle is established, and it is, 
moreover, provided that the duration of the 
putent may be limited in each State to the 
period prescribed by the laws of the State in 
which the patent was first granted, if such 








period be the shorter. It is also provided 
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Warrensburg, Mo.— The Warrensburg | 


Electric Company, of Johnson County ; capi- 
tal, $25,000. Incorporators, 
Christopher, James D. Eads, Geo. B. Shaw ; 
object, to manufacture. generate and seil 
electricity for light, heat and motive 
power. 

Seattle, Wash.—Articles of incorporation 
of the West Seattle Cable Railway have been 
filed by Thomas Ewing, H. G. Struve, W. 
E. Bailey, J. F. Eshelman and W. C. Hill, 
of Seattle, and Geo. W. Crayson and Homer | 
King, of San Francisco. The objects are to | 
operate a cable railway ; to erect and main- 
tain electric lights and telegraph and tele- 
phone wires in West Seattle ; capital stock, 
$500,000. 


James Hi. | 


“% 





California.—The Durango Electric Com- 
pany has paid up $50,000 worth of its capital 
stock. 

Springfield, Ohio.— Leetonia Electric Light 
and Power Company, Leetonia; increase of 
capital stock from $10,900 to $15,000. 
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Fic. 3.—EnGInE Room or Mt. Morris Evectric Licut Company's STATION B.—BotrLER Room SHOWN IN UPPER CORNER. 


the history of the movement, in Europe, to 
give international protection to literary and 
artistic works, patents and trade-marks, and 
say : 
‘** To the recent Congress of Private Inter- 
national Law, of Montevideo, assembled in 
response to an invitation issued by the gov- 
ernments of the Argentine Republic and the 
Republic of Uruguay to the other nations of 
South America. is due the high honor of 
having been the first to acknowledge on this 
continent, and solemnly establish the most 
wholesome principles of law for the solution 
of disputes arising from the differences of 
the legislation of one country from that of 
another, and of establishing among these 
principles that of international protection of 
literary, artistic and industrial property. In 
the three treaties on literary and artistic 


that questions arising on the priority of in- 
vention shall be settled according to the date 
of the application for the respective patents 
in the countries where they were granted. 
Finally. in all. these treaties the principle is 
established that those who violate the rights 
of property therein recognized and guaran- 
teed, can only be legally arraigned before the 
courts of the country in which the offence 
may have been committed.” 

The resolution recommended by the com- 


mittee read as follows : 

Resolved, That the Conference recommend to 
both those Governments of America which accepted 
the proposition of holding the Congress (of Monte- 
video), but could not participate in its deliberations, 
and to those not invited thereto, but who are repre- 
sented in this Conference, that they give their ad- 





hesion to said treaties. 


Pennsylvania.—The United States Elec- 
tric Lighting Company of Pennsylvania, ot 
Philadelphia ; capital stock, $1,000,000.— 
The Brush Electric Light Company, of 
Philadelphia ; capital stock, $1,000,000. 

Portland, Me —The Russell Electric Lamp 
Company, Portland, Me., has been incorpo- 
rated with a capital stock of $300,000; paid 
in, $300,000. President, A. W. Rounds, 
Boston ; treasurer, F. H. Carpenter, Boston. 


Pittsburgh, Pa.—A charter has been 
granted to the Mill and Mine Electric Equip- 
ment Company, of Allegheny county. The 
applicants were Walter A. Giles, John 8. 
Scully, Jay W. Carnahan, Wm. J. Burns, 
J. V. Patton and F. W. McKee. 





Indiana.—A company with a capital stock 
| of $25,000 is being organized at Logansport, 
to manufacture the Wooley electric motor. 
| H. B. Pullman is the inventor of the ma- 
chine. 
Chicago, Ill.—The World’s Fair Novelty 
and Electrical Company, at Chicago ; object. 
to deal in novelties ; capital stock, $100,000; 
incorporators, T. L. Johnson, Martin Burton 
and F. Bain. 


Des Moines, Iowa.—Articles of incorpora- 
tion have been filed with the Secretary of 
State by the Fairfield Gas and Electric Com- 
pany, with a capital stock of $50,000, and 
to be governed by a board of directors. 
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Electrical Patents.... 








We have received an advance copy of 
Industries’ ‘* Forth Bridge Special,” which 
contains an elaborate description of Forth 
bridge—the latest and greatest feature of 
British engineering enterprise and_ skill. 
Our esteemed contemporary, Industries, 
has all along given considerable attention to 
the Forth bridge, and this special number is 
furnished with over 120 illustrations, which 
portray in chronological order the progress 
and mode of erection. The text has been 
specially written by prominent members of 
the engineer’s staff, and the description may, 
therefore, be accepted as authentic, as the 
writers are acquainted with every detail of 
the bridge from personal experience. It is 
the most interesting and comprehensive 
work of the kind we ever saw, and does 
honor to the publisher of our progressive 
contemporary. 





In Jast Sunday’s New York papers were 
reported no less than four deaths from as- 
phyxiation by illuminating gas. 








Dr. De Bausset’s flying machine cannot be 
patented, according to the decision of Patent 
Commissioner Mitchell. We regret this, for 
the Doctor had promised us an aerial trip 
from New York to Chicago, in time to see 
the World’s Fair. 











There are some interesting Greek char- 
acters on another page of the REVIEW. 
These little things do not lead to the happi- 
ness of the printer exactly, for very few 
such establishments carry fonts of this type ; 
but the Review and its printers rise to the 
occasion at all times. 


We give in another column a short account 
of the last meeting of the Thomson Scientific 
Club, of Lynn, Mass. It isa growing organi- 
zation, and is destined to accomplish much 
good, situated as it is, in a field where its 
good influences will have a practical effect. 
The club is certainly fortunate in having 
Prof. Elihu Thomson interested in it. In 
former days it was said that the operators in 
a large electrical factory knew little. or 
nothing of electricity, except what each 
picked up in his own part of the general 
work. This is now a thing of the past, and 
the workmen in Lynn have available a means 
of education for their craft which cannot be 
excelled. 


The consulting branch of the profession 
of electrical engineering would seem to be 
very profitable across the water. It is re- 
ported that the parish of St. Pancras, Lon- 
don, has voted to award to their consulting 
engineer, Professor Robinscn, C. E., a fee of 
$10,000, if his plans and specifications for the 
establishment of several central stations in 
the parish district are accepted ; or $5,000, if 
they are not. Our British namesake pro- 
tests against such extravagant fees, saying 
that it could name several eminent elec- 
tricians who would have been glad to do the 
work for half the money, and concludes by 
wondering who Professor Robinson is, as he 
has never been heard of in the electrical 
world. 





To secure safety to life, the railroads of 
this country should adopt the best means 
that science and intelligence of the present 
day can give. The terrible accident on the 
Lake Shore road last week, where the break- 
ing of a fast express train and the collision 
of the two sections, killing seven persons 
and severely injuring double that number, 
emphasizes: the fact that, in the great com- 
petition between the trunk lines, safety to 
life is not considered the first essential. 
Thousands upon thousands of dollars worth 
of property has been destroyed in this city 
and an innocent man indicted, because two 
deaths resulted from electric wires. Will 
anything be done by the public authorities, 
or the public to investigate and see if this 
recent railway accident could have been 
avoided? It should be done. Are there 
not automatic air brakes, which, on the 
breaking of a train, will at once shut down 
and stop it? Such a system is in use on the 
Pennsylvania system, as is also the admir- 
able block system. If these prove so valu- 
able in making travel safe on this line, why 
do not other rich railway corporations adopt 
them? Then, there is the induction tele- 
graph system, an invention that we expect to 
see in general use on all leading railways in 
time. 





CANCER CURED BY ELECTRICITY. 
A young English physician, attached to 
the Chelsea hospit»] for women, has invented 
and used, it is said with success, a machine 
which in case of cancer, will direct a current 
of electricity against a diseased cell strong 
enough to destroy it, and at the same time 
will not injure a healthy cell. Those that 
are destroyed are said to turn into a hard 
substance, that remains without causing the 
patient any inconvenience. This is a very 
important application of electricity, if the 
account is a true one, and our American 
physicians should investigate it. We are 
compelled to express some skepticism. 





ANOTHER RUSSIAN EVENT. 


A remarkable story has reached us from 
the land of the White Czar, not, this time, 
of Siberian horrors, but of a wonderful, new 
system of telephony—that is to say, wonder- 
ful if true. We are not accustomed to look 
to Russia for developments in the electrical 
industry ; in fact, to the best of our belief, 
the Jablockoff candle is the only electrical 
invention which has emanated from that 
curious and interesting country. 

The story is as follows: At the end of 
last year experiments were carried out with 
a view to establishing telephonic communi- 
cation between Moscow and St. Petersburg, 
by means of the ordinary telegraph line, the 
system of telephony employed being that of 
Mr. E. Grosdeff. There were present at the 
experiments various high officials of the 
Russian telegraph system and other elec- 
tricians. 

Three sets of telephone apparatus were 
set up at the Moscow central telegraph 
office, and at the technical school of the tele- 
graph department, at St. Petersburg. The 
results obtained are said to be highly satis- 
factory, speaking being clear and distinct. 

The peculiarity of Mr. Grosdeff’s system 
centers in the fact that the conductor em- 
ployed is of iron, whereas it has hitherto 
been believed impossible to use iron wire for 
long distance telephony. The Russian 
officials estimate that a line between Moscow 
and St. Petersburg, constructed with iron 
wire, would cost, at least, 20 per cent. less 
than if copper wire were used. 

When it is taken into account that the 
distance between Moscow and St. Peters- 
burg is nearly 400 miles, or about four-fifths 
of the distance from New York to Buffalo, 
the results given above are very remarkable, 
indeed—if true. The great omission in this 
interesting little tale from Russia is a de- 
tailed description of Mr. Grosdeff’s ‘‘sys- 
tem.” Until that omission is supplied, we 
must be excused for being a trifle skeptical 
as to the employment of iron wire for long 
distance telephony. 








THE POSTAL TELEGRAPH CREED. 


The fundamental article in the Wana- 
maker telegraph creed may be summed up 
as follows: 

Out of the discussion and agitation of the 
telegraph question before Congress, during 
the past 25 years, several facts have 
been crystalized. First. The telegraph busi- 
ness, as a whole, is very profitable. Second. 
There is a general demand for the establish- 
ment of a telegraph service, either on the 
part of the government, or under govern- 
ment patronage, to act as a check upon the 
existing companies. Third. This demand, 
however, has not heretofore been so great as 
to overcome the serious objections to a gov- 
ernment system, first, in the appropriation 
of a large sum of money sufficient to build 
and equip telegraph lines; second, the 
addition of a vast army of employés to the 
government civil service; and, third, the 
placing of so important a means of commu- 
nication under the virtual control of the 
ruling political party. 

The bill which the Postmaster-General has 
presented and argued upon, he thinks, should 
satisfy the general demand, and, at the same 
time, answer the objections named. It in- 
volves, he states, no outlay on the part of 
the government, except to the extent neces- 
sary to provide for the added mail service, 
for which the Post Office Department will 
get its regular mail postage. It leaves tele- 
graph employés in the employ of private 
corporations, does not add to the number of 
government employés, and it does not neces- 
sarily give to the government or any of its 
departments any sort of espionage or super- 
vision over the affairs of those who use the 
telegraph. 

There may yet be some very interesting 
developments in this government telegraph 
idea. 





Captain H. R. Garden, a prominent mem- 
ber of the Electric Club, and ex-member of 
its board, of managers, has just been, unani- 
mously elected ‘president of the Southern 
Society, of this city. 





CORRESPONDENCE. 


Electrical Happenings in Washington, 
Albany, Boston, Chicago and the South, 


OUR WASHINGTON LETTER. 


The Gutta-Percha Patent. — Ihe heirs of 
Geo. B. Simpson are again pressing their 
claims before Congress. They ask that p tent 
No. 65,019, which expired May 21, 1884, be 
extended for seven years. ‘This patent covers 
broadly the use of gutta-percha for insulat- 
ing electric wires. The invention was made 
in 1847, but, owing to the stupidity of the 
Patent Office and the poverty of the inven- 
tor, the patent was not issued till 20 years 
later. Meanwhile, gutta-percha covered 
wire had come into general use, and the pat 
ent was phen | contested by infringers. 
It was finally sustained, and rights to operat: 
under it were paid for. The owners of the 
patent claim that all their receipts were ex 
pended in litigation, and they now ask the 
extension in order that they may obtain 
some fair remuneration for the valuable in- 
vention. The Western Union Telegraph 
Company and other interested parties oppose 
it 





The Commonwealth of Massachusetts has 
sent a memorial to Congress urging legisla- 
tion instructing the Interstate Commerc: 
Commission to corsider whether some uni- 
form means may not be adopted to save life, 
prevent suffering, and add to the comfori 
and security of railway passengers and em- 
ployés, in heating, lighting and operating 
railway cars. This measure is intended to 
secure the use of an efficient and uniform 
system of automatic couplers and train 
brakes, and the safest systems of heating 
and lighting for all railroads in the United 
States. The Senate Committee on Com 
merce has the matter under consideration. 

The Washington Electric Lighting Com- 
pany wants a charter from Congress with the 
privilege of running overhead and under- 
oo wires to supply public and private 
ights in the District of Columbia. The pro 
posed capital is $500,000. J. George Gard- 
ner, the agent for the Loomis system, is the 
active promoter, and Samuel M. Bryan is 
the ican incorporator of the company. 

The Postal Telegraph Hearing was con- 
tinued on the 4th inst., at Washington, when 
Mr. D. H. Bates appeared as the representa- 
tive of a company of men of large means 
and influence, who, he stated, are prepared 
to build lines and enter into a contract with 
the government, to establish telegraphic ser- 
service at all. the free delivery post offices, 
provided the rates to be charged are made 
satisfactory. He expressed the opinion that 
fair and satisfactory rates would be: 


For all business within a State, 
or within a distance of 500 
heeh..664 Hekpetbadedcsecs 15c. for 10 wds. 
and east of the Mississippi 
River,including St. Louis, New 
Orleansand otherlargecities 25 or 30c. 


For all distances over 500 miles 


and west of the Mississippi... 25 or 30c. od 
For all business between the 

85th and 100th parallels...... 25 or 30c ee 
ee 50c. gd 


These amounts are to be the total charge 
to customers, and include an allowance of 
two cents per message to the government 
for the collection and delivery of messages 
and for oftice rent. The company proposes 
to build, equip and operate the lines under 
a 10-year contract, and would require no 
guarantee as to the amount of business to be 
done. All the business done under this part 
of the plan explained by Mr. Bates, is to be 
under the control and management of the 
Post Office Department. In addition to this 
kind of service, the proposed corporation 
would be at liberty to do any other business 
it could get, through the agency of clerks, 
messengers and other employés of its own, 
and at rates to be fixed by itself. This is 
substantially the plan indicated by the Post- 
master-General, except that Mr. Bates be- 
lieves that the business will require the ser- 
vices of experienced operators, and that post 
office employés cannot readily ‘‘ learn the 
ticks.” Mr. Bates brought the results of his 
many years’ service in the Western Union 
Company, and in rival companies, to bear 
upon assertions made by President Green, 
and submitted statements to disprove them. 
He insisted that the facts demonstrated that 
the telegraph business as now conducted, is 
exceedingly profitable, and that it is per- 
fectly feasible and practicable to carry it on 
according to his plan at much lower rates. 
He characterized Dr. Green’s statement that 
the B. & O. Telegraph ruined itself and 
nearly wrecked the B. & O. Railroad Com- 
pany as absurd. and produced official fig- 
ures to show that it paid its own way and 
made a small profit. 

Mr. P. B. Delany wants the government 
to investigate his system of multiplex teleg- 
raphy, with a view to its use on the postal 
lines if found to be useful, and a bill author- 
izing such investigation by the Postmaster- 
General is pending in the House of Repre- 
sentatives, 

The Inter-Ocean Telegraph Company is the 
title of the proposed corporation for doin 
the postal telegraph business, with D. H. 
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Bates as president. It is chartered under the 
general laws of Virginia, and proposes to 
construct, maintain and operate, ‘telegraph 
and telephone lines.” The incorporators are 
several Washington attorneys, whose con- 
nection with the company is merely formal. 
The air is full of rumors connecting the 
Postal Telegraph Company, the ‘Tele- 
phone Company, high government officials 
and prominent capitalists, with the under- 
taking, but it is hardly worth while to pub- 
lish them, as the facts will soon be made 
public. 

The President of the Western Union Tele- 
vraph Company, ufter recovering from his 
attack of high temper, during which he 
charged the congressional committee with 
being “‘coached” by Mr. Wanamaker, sent 
. very polite letter of explanation, withdraw- 
ing the uncomplimentary term, and request- 
ing that ‘‘ urging the committee ai substi- 
tuted. : 

Washington, D. C., March 8. 


SOUTHERN ELECTRICAL NEWS. 

Personal.—Mr. D. I. Carson, of New York 
City, general superintendent Southern Bell 
relegraph and Telephone Company, is in 

tlanta on an official visit.—Mr. J. D. East- 
erlin, district superintendent Southern Bell 
'elegraph and Telephone Company, of Ma- 

n, Ga., was in Atlanta March 3d.—Mr. D. 
Joren, general superintendent of construc- 
tion Western Union Telegraph Company, is 

Atlanta, inspecting his company’s line. — 
J. Merrihew, general superintendent 

/estern Union Telegraph Company, of New 
York, who has been for some time past in 

‘lorida, is making a short stay in Atlanta. 

The Thomson-Houston Company, of At- 
inta, are placing a new 1,000-light alternat- 

y machine in their works. The Lookout 
fountain Hotel, of Chattanooga, Tenn., has 

en supplied with a 30-light arc machine, 
i homson- Houston system. 

Mr. Morris Slattery, agent for the Edison 
ompany in Atlanta, has just returned from 

business trip in the South, and reports 
usiness good, with increased orders. 

The Atianta Electric Club.—The second 
neeting for the purpose of organizing an 
Hlectrie Club, was held on the night of 

‘ebruary 12th, at the offices of the Georgia 
Phonograph Company. A draft of the con- 
titution and by-laws was submitted; and 
ifter some discussion, was adopted. A short 
etter from the Chicago Electric Club was 
read with interest. 

The following nominations were made for 
flicers of the Club: Mr. J. M. Stephens, 
manager Western Union Telegraph Company 
or president; Mr. Howard E. W. Palmer, 
veneral manager southern office Thomson- 
Houston Electric Light Company, first vice- 
president; Mr. W. T. Gentry, manager 
Southern Bell Telephone Company, Atlanta, 
second vice-president; Mr. F. E. Clarkson, 
superintendent Georgia Phonograph Com- 
pany, treasurer; Mr. H. H. Jackson, assist- 
int manager Southern Bell Telephone Com- 
pany, Atlanta, secretary. 

Mr. F. E. Clarkson, Mr. G. H. Wade, 
superintendent Georgia Electric Light Com- 
pany; Mr. W. T. Gentry, Mr. W. J. Cole, 
district superintendent Southern Bell Tele- 
phone Company; Mr. J. M. Hollis, mana- 
ger Gate City Supply and Electrical Con- 
struction Company, board of managers, 

Mr. L. D. Nelson, superintendent Fulton 
County Electric Street Railroad ; Mr. G. L. 





Thompson, Thomson-Houston Electric Light | 


Company, Mr. George W. Moore, superin- 
tendent Edison Light, committee on mem- 
bership. 

The next meeting of the Club will be held 
at the parlors of the Atlanta Zouaves, March 
11, at8P.M., for the purpose of electing 
officers, receiving new members and decid- 
ing upon suitable quarters for club rooms. 
lhe membership list has increased to 52, and 
much interest and enthusiasm has been 
shown in the movement. The club will be 
knownasthe Atlanta Electric Club. F.E.C. 

Atlanta, Ga., March 4, 1890. 


OUR ALBANY LETTER. 


The Telephone-Electric Railway Suit.— 
ALBANY, March 3d: In the general term 
here to-day, before Justices Learned and 
Landon, the case of the Hudson River Tele- 
phone Company os. the Watervliet Turnpike 
and Railroad Company, came up. The tele- 
phone company had sued the railroad to 
compel it to use the double trolley system 
with its electric motors, on the ground that 
the single trolley system seriously interfered 
with the telephone wires. Asa result of the 
suit, the railroad was enjoined from using 
the motors for 30 days, during which the 
telephone company was to fit its instruments 
with metallic circuits, on the ground that 
this would be cheaper than to have the rail- 
road put in double trolleys. At the same 
time the railroad was ordered to give a bond 
covering its proper liability for the cost of 
the metallic circuits. The question to-day 
was on the amount of the bond. D. Cady 
Herrick, on behalf of the telephone company, 
read an affidavit of Manager Uline to the 
effect that the introduction of the metallic 
circuit for the 1,400 telephones in the system 
would necessitate a great loss of business and 
corresponding revenue, while the change 








was being effected, the restringing and 
doubling of all wires in use, new cables and 
new switchboards, besides entailing other 
losses to a considerable amount. A new 
switchboard alone to meet the change would 
cost $18,000. 

Mr. Herrick insisted under the circum- 
stances the bond be $125,000, as that would 
be all the plaintiff would have to rely on in 
recovering damages, as the road itself was 
practically valueless with the indebtedness 
against it. 

Mr. Hun, on behalf of the railroad com- 
pany, said that it was unjust to assume that 
the entire telephone system in the city must 
be changed, and read an affidavit of William 
H. Cull, who for seven years was superin- 
tendent of construction of the Hudson River 
Telephone Company, up to January 31, 
1890. This set forth that he was familiar 
with the construction of the telephone sys- 
tem, and thought that the amount for the 
whole system would be $24,470, while that 
portion of the telephone system slong Broad- 
way, which would be affected, could be 
changed for $6,000. 

Mr. Hun also read an affidavit of Wm. I. 
Hopkins, of Boston, formerly connected 
with the American Bell Telephone Com- 
pany, who ulso estimated the cost of a 
metallic circuit along the line of Broadway, 
with a switchboard, at $6,000. Another aft 
davit from Electrician Courtright to the 
same effect was read. 

$50,000 the Bond —After some time spent 
in consultation, the judges decided to fix the 
bond at $50,000, and to continue the injunc- 
tion for 30 days from March 4th, to enable 
the telephone company to put in the metallic 
circuit. The order thus settled, including 
the agreed upon reference to Isaac Lawson, 
was duly communicated to counsel, and will 
be entered up. 

Telephone Rates.—Assemblyman Currier 
has introduced a bill fixing the charges for 
telephones in towns and villages having a 
population of 10,000 or over at not to ex- 
ceed $2.75 a month. 

March 6.—Assemblyman Cvons intro- 
duced a bill to regulate the delivery of 
messages by telegraph companies. It pro- 
vides that no telegraph company shall make 
any charge for delivery of messages within 
the limits of any city or village in which its 
office is located. In any district, not in a 
city or village, it may have the right to 
charge for such delivery at the rate of 25 
cents for each mile or fraction thereof. 

March 7.—The annual supply bill, re- 
ported to-day, appropriates $6,U00 for the 
Attorney-General for the expenses of the 
Kemmler electrical execution case. 


Albany, N. Y., March 8. 


OUR BOSTON LETTER. 


Fuse Wire Tests.—During the past week 
some very complete tests of fuse wire and 
fuse metal have been held at the Boston 
Electric Light Company’s station, under the 
supervision of the board of fire underwriters. 

The Massachusetts Electrical Engineering 
Company report business very brisk. Some 
tests of novel forms of dynamos and motors 
have just been completed. 

The Tripp Manufacturing Company have 
just moved into elegant offices in the N. Y. 
&N. E. R. R. building, at 180 Summer 
street. The offices are on the fifth floor, light 
and airy, and, furnished, as they are, in 
antique oak, make a very handsome appear- 
ance. This firm handles an anti-friction 
journal bearing, and an asbestos packing, 
both of which are meeting with great success 
in the electric field. 

New Station Opened.—The Suburban Light 
and Power Company opeued their new station 
on Norfolk avenue, off Hampden street, Bos- 
ton, last week. Treasurer A. C. Burrage did 
the honors of the evening, and, assisted by the 
officials of the company ,showed the guests the 
new Westinghouse arc h yng of lighting. 
The city was represented by Mayor Hart 
and members of the city government. There 
were also present President Clapp, of the 
Suburban Company; Councilor Tufts, a 
director ; P. H. Alexander, of the Westing- 
house Company, and others. The building 
used as a station was formerly occupied b 
the Globe Nail Company as a rolling mill, is 
78 feet wide, 170 feet long and 70 feet high, 
and built of brick. The engine is a 700 
horse-power affair, and there are two boilers 
of 100 horse-power each. Two electrical 
machines ot 65-light power each do the work 
of illumination. The lamps are of the arc 
pattern, and the carbon is wide and flat, 
working with an alternating current. The 
carbons are claimed to be superior to the 
round ones, for the reason that they will last 
48 hours, while the ordinary burn a much 
shorter time. The light appeared to be of a 
good character and brilliancy, and burned 
very steadily. 

r. Howard of the ‘‘ C. & C.” Motor Com- 
pany was a New York visitor last week. 

New Installations.—Tbhe Thomson-Hous- 
ton Company are putting in plants in the 
Portland an Metropolitan lines of steamers, 
and are also installing a 1,900 tigit plant in 
the new Boston Shoe and Leather Exchange. 
All these plants will use the Evans friction 
system for driving their dynamos. 

Boston Electric Club.—On Monday evening 


H. L. 





the members of the Club will dine at Young’s 
Hotel. The post-prandial exercises will in- 
clude a discussion on the Transmission of 
Electrica) Eoergy. in which Prof. Elihu 
Thomson and others are expected to take 
part. Dinner will be served at 7 o'clock, so 
as to give plenty of time for the discussion. 
Boston, March 10th. 8. L. C. 


OUR CHICAGO LETTER. 

Electric Motor Factory.—There is a report 
current that Henry Villard is organizing a 
large electric company for the manufacture 
of street car motors, motors for mining 
machinery, and the supply of every 
thing demanded in the business. It is the 
intention, it is said, to erect the factory near 
Minneapolis and utilize water power. 

The Hawkeye Electric Manufacturing Com- 
pany, Davenport, lowa, has lately closed 
contracts to build and equip a motor circuit, 
especially for stationary motors, for the 
Capital City Gas Light Company, of Des 
Moines, Iowa. The first installation will 
give them a capacity of 100 horse-power. 
The above company has also closed a con- 
tract aud commenced the work of putting in 
a 5,000-light station at Muscatine, lowa. 

The Regular — of the Chicago Elec- 
tric Club was held last Monday evening, 
March 3d. Dr. Paul Schoop, of Zurich, 
Switzerland, presented a paper entitled ‘‘ A 
Theory of Accumulators.” The Doctor, 
not understanding the English language 
very thoroughly, requested that C. C. Has- 
kins read the paper. The attendance was 
good and the paper very interesting. 

Personal.—F. L. Shullenberger, Piits- 
burgh, Pa., F. Kerr, Pittsburgh, Pa., and 
Ned Fox, representing the Phoenix Glass 
Company, New York, were visitors at the 
Electric Club during the past week. W.H. 
McKinlock, of the Central Electric Com- 
pany returned Tuesday from a trip in the 
sunny South. 

The Chicago Electric Club is the recipient 
ofa picture from President F. G. Beach, 
that of the National Telephone Association, 
at Minnehaha Falls, Minn., Sept. 12, 1889. 

Chicago, March 8, 1890. D. B. D. 





The Thomson Scientific Club, of Lynn, 
Mass. 

The first number of the transactions of 
this society has been distributed, the larger 
part of the pamphlet being taken up with a 
paper by Professor Eliiu Thomson, on 
** What is Electricity ?” 

The club is a young association whose 
members are chiefly those connected with 
the electrical and other departments in the 
works of the Thomson-Houston Electric 
Company and the Thomson Electric Weld- 
ing Company,in Lynn. The club aims to 
furnish at intervals instruction and enter- 
tainment to its members in the form of 
lectures, papers and talks, on scientific and 
technical subjects, besides offering the ad- 
vantages of a club reading room. 

This lecture or talk was given by Professor 
Thomson and reported stenographically. 
The style is, therefore, cunversational in its 
character, and while printed matter conveys 
the ideas touched upon by Professor Thom- 
son, there can, of course, be no reproduction 
in this form of the manner of statement with 
the inflections and emphasis which often 
constitute a large part of the interest and 
charm which such a talk possesses. Many 
of the experimental illustrations were of the 
most decidedly novel character, some of them 
having been expressly worked out for the 
lecture. . 

After some humorous cracks at the electric 
belt, brush and corset quacks, and the ‘* Elec- 
tricity is Life” man, Professor Thomson 
enumerated some of the benefits which had 
accrued to science in general owing to the 
use of electricity, and proceeded as follows : 
Franklin’s experiments upon the nature of 
electricity were taken up briefly, and then 
the lecturer stated that he would endeavor 
to show that we can go a little distance in 
proving the identity of light with electricity. 
The actual experimental proofs of this have 
been developed only within the last year or 
two. It was Faraday, who, for the first 
time, seemed to have the idea pretty clearly, 
although others undoubtedly had glimmer- 
ings of the same idea. Clerk Maxwell 
worked out this fact. He worked at the 
problem mathematically, and came to the 
conclusion that the vibrations of light were 
electric waves, that what we call undulations 
of light were electric waves. 








Mr. T. McCoubray, formerly with the 
Baxter Motor Company, is now connected 
with the Crocker-Wheeler Electric Motor 
Company as secretary and general agent. Mr. 
McCoubray is an experienced electric motor 
man, and will undoubtedly prove a valuable 
addition to the staff of Messrs. Crocker and 
Wheeler. 


Mr. A. D. Newton, the energetic and 
affable manager of the Eddy Electric Motor 
Company, paid the metropolis a visit last 
week in the interest of his company. The 
Eddy Company is one of the recognized 
successes in the electric motor field, and this 
may largely be attributed to the wide-awake 
manager. 











Electric Club Volts and Amperes. 


The excellence of the papers read before 
the Electric Club is being commented on 
most favorably. 

Meals are now served at the Club, from 
12.30 Pp. M. to 12.30 a.m. There are a num- 
ber of members living in that part of the city 
who now lunch at the Club each day. 

The official staff of the “C. & C.” Electric 
Motor Company dined together at the Club, 
Wednesday evening of last week. As usual, 
Steward Hummel covered himself with 
honor in preparing and serving the dinner. 

That great Ametican traveler and tele- 
phonist, Thomas Bridgeport Doolittle, was 
a recent visitor at the Club on his return 
from a trip to San Francisco. There were 
many there to welcome the returned one, 
and they listened with bated breath and 
great interest as be told of the adventures 
and narrow escapes from prairie fires, herds 
of buffalos and wild horses, and bloodthirsty 
Indians, to say nothing of the wide-hatted 
cowboys, which had been encountered in 
crossing the plains. 

The great risk to all electrical travelers, in 
passing through prohibition Kansas, had for- 
tunately been thought of, and provisions 
made to cover the case. The climate of 
California suited the telephone man from 
the East. He could pick oranges one hour, 
and the next, after a short railway ride, 
could cool his heated brow in the beautiful 
snow. The telephone business of the West- 
ern coast was found to be very good, which 
was to be expected, as it is under the able 
management of Colonel Jobn I. Sabin. The 
royal entertainment and hospitable treatment 
accorded the Eastern visitors by Mr. Sabin 
—General Sherwin, auditor of the American 
Bell Telephone Company, was with the 
party—were features of the visit that will 
never be forgotten. 


Important Decision by Patent Com- 
missioner Mitchell. 

A decision was rendered a few days ago 
by the Commissioner of Patents in an inter- 
ference case relating to a patent on a system 
of electric lighting claimed by the Westing- 
house Electric Company and the Fort Wayne 
Jenney Electric Company. The decision is in 
favor of the Westinghouse Company. About 
two years ago the Evansville Electric Light 
Company, of Evansville, Ind., was sued by 
the Fort Wayne Company, in the United 
States Circuit Court at Indianapolis, for 
using a certain system of electric lighting 
which the Fort Wayne Company claimed to 
exclusively own under a patent of M. M. M. 
Slattery. The Evansville Company uses the 
Westinghouse alternating current apparatus, 
and for that reason the suit was in reality 
against the Westinghouse Company. The 
Westinghouse Company claimed that the 
right to the patent ought, by reason of 
priority of invention by Wm. Stanley, Jr., 
to belong to them, and the consequence was 
that the interference proceedings were at 
once entered in the Washington Patent 


Office, with the above result. The case has 
ape the lawyers for over a year anda 
half. 

The patent is, in substance, for coupling 
converters in parallel or multiple arc in cir- 
cuit with an alternating current dynamo, 
and so constructing and proportioning the 
converter that the system is entirely auto- 
matic in its regulation through the reaction 
of the secondary currents upon the flow of 
current in the primary coils. The interfer- 
ence was nominally between Slattery, of the 
Fort Wayne Company, and Stanley, of the 
Westinghouse. 





Annual Meeting of the New York and 
New Jersey Telephone Company. 
The stockholders of the above company 
met on Saturday of last week, and elected 
the following named gentlemen directors for 
the ensuing year: Charles F. Cutler, Alex- 
ander Cameron, Theo. N. Vail, Joseph P. 


Davis, Morris F. Tyler, Chas. A. Nichols, 
Hugh Kinnard, Samuel Klotz, W. D. Sar. 


nt. 

The Domestic Telephone Company, of 
Newark, was incorporated with the N. Y. 
and N. J. Company, and also the Staten 
Island Company, $135,000 worth of new 
stock being issued to pay for the latter com- 
pany. 

The company was authorized to issue 
bonds in the sum of $1,500,000, the proceeds 
of which were to be used in the purchase of 
real estate in Brooklyn, Newark and Pater- 
son, and for underground work in the two 
cities first named. 

The general business of the company was 
found to be in a very satisfactory condition. 
The directors will meet and elect officers at 
an early day. 
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»", An electric indicator has beev placed 
by the city of Boston, in the pumping station 
on Condor street, to show, at all times, the 
height of water in the tank lately placed on 
Breed’s Hill. 


»*, The Delaware and Atlantic Telephone 
Company have completed arrangements for 
connecting Norristown with the Eastern 
Penusylvania territory, and Norristown sub- 
scribers can now secure communication 
through this exchange with Allentown, 
Bethlehem and other pointsin Eastern Penn- 
sylvania, 


»*, Telephone communication, which had 
been interrupted between San Francisco and 
Santa Rosa, Cal., and other points, by rea- 
son of the breaking of the submarine cable, 
was resumed a few days ago by means of a 
new cable, which was successfully laid 
across the straits between Fort Point and 
Lime Point. 


x", The New York and New Jersey Tele- 
phone Company, through Major Samuel 
Klotz, bas purchased the property at 158 and 
160 Market street, Newark, N. J. The 
price paid was $70,000. It is the intention 
of the company to erect on the site a six- 
story building, which will be occupied as 
their main office. 


xy The Edison United Phonograph 
Company have filed articles of incorpo- 
ration in the county clerk's office. The 
incorporators are 8. B. Eaton, A. O. Tate 
and Edward J. Kavanagh. ‘The plant will 
be located in Orange. The capital stock is 
$1,000,000, and the company will begin 
business with $10,000. 


y*, The New England Telephone Com- 
pany has contracted with the Western Elec- 
tric Company, of New York, fora new mul 
tiple switchboard, which will be installed in 
the company’s new building on the corner of 
Milk and Oliver streets, Boston. The new 
switchboard will be of the standard type, 
with all the latest improvements, which are 
of but a detail nature. It will be one of the 
best in the country, and will be equalled in 
size only by the one used in New York city. 
The capacity will be about 6,000 wires, but 
will be started with about 4,000 in opera- 
tion. 


x, The new telephone connections be- 
tween Bethlehem and Norristown, Pa., are 
to be made at once. Manager Charles J. 
Smith, of the Bethlehem Exchange, has 
started a gang of linemen at work extending 
the Bethlehem line from Coopersburg to 
Quakertown, a distance of six miles, where 
the extended Norristown line will be met. 
The work is to be rushed to completion. 
At Norristown the line will connect with the 
Delaware and Atlantic system, and thus 
access to the Philadelphia district will be 
gained. Within a month it is expected there 
will be direct telephone communication to 
Norristown and Philadelphia. 


»*, In ten large cities of this country the 
telephone rates are as follows: Boston, 
banks and express rate, $200; business, $96 
to $120; New York, there are three rates, 
legal and express, $210 a year ; business, 
$150 to $180; residence, $75 to $100; 
Philadelphia, business, $120; residence, 
$100; Chicago, business, $100 to $125 ; 
St. Louis, business, $100 ; Cincinnati, busi- 
ness, 72 to $100; residence, $72 to $96; 
New Orleans, $96, and Denver, $80. Kansas 
City business is' $72; residence, $60. In 
Kansas City the first rate is for any point 
within a radius of three-quarters of a mile of 
the telephone exchange, and for each quarter 
of a mile beyond this limit there is an extra 
charge of $6a year. In New Orleans the 
rate system is different than in other cities. 
The rate is $60a year for using the Bell 
telephone, and each subscriber has to pay 
the local company five cents for each con- 
nection made. 





Telephonic Specific Inductive Capacity. 


BY F. H. SAFFORD AND G. U. G. HOLMAN. 


In a paper on the Construction of Tele- 
phone Circuits, read before the American 
Academy, on the 15th of June, 1887, by the 
Electrician of the American Bell Telephone 
Conpany, Dr. Jacques, it was pointed out 
‘*that the readiness with which telephonic 
conversation may be carried on over any 
circuit, whether made up of cables or pole 
lines, or both, depends, 

‘**1. On the total electrical resistance of the 
circuit joining together the two stations. 

‘**2. On the total electrostatic capacity of 
tuis circuit.” 

And the general rule was laid down: 

‘*No matter what may be the distance 
between two points, good business conver- 
sation may be carried on between them, 
provided they be connected by a pole line or 
cable, or both, the product of whose total 
resistance by its total capacity is less than 
2,000, if transmitters of the Blake type be 
used, and less than 4,500 if transmitters of 
the Hunnings type be used.” 

It is evident, therefore, that in the con- 
struction of a telephone line it is desirable to 
reduce both the resistance and the capacity to 
a minimum. 

In a pole line, since the wire is suspended 
high above the earth, the capacity is always 
small, and the resistance is the factor that 
we must try to keep down. 

In cable lines, however, where the con- 
ductor is necessarily brought near to other 
conductors, or a metal shield, or the earth, 
the capacity becomes quite an important 
factor to be respected. 

In lines made up, as is most generally the 
case, of a comparatively short section of 
cable and a larger section of iron pole wire, 
the capacity of the cable becomes pre-em- 
inently the factor to be respected ; for, since 
the limit of conversation is here determined 
by the product of the capacity of the cable, 
and the resistance of the whole line, a small 
percentage of saving in the capacity of the 
cable gives an enormous gain in the readi- 
ness with which conversation may be carried 
on over the line. 

It becomes of vital importance, therefore, 
to choose an insulating material for telephone 
cables of low specific inductive capacity. 

We have accordingly measured the elec- 
trostatic capacity of a considerable number 
of substances used for insulating wires in 
cables, and, since the specific inductive 
capacity for the same insulator is very 
different for telephone currents from what 
it is for telegraph currents, because the 
charge and discharge take place so much 
more frequently, we have adopted a method 
and apparatus in which currents of- tele- 
phonic frequency are used. 

This apparatus is a Gordon induction bal- 
ance (see Gordon’s Electricity and Magnet- 
ism, p. 110), in which the substances were 
charged and discharged by currents from an 
induction coil, and the balance was observed 
with a telephone instead of an electrometer. 

With this apparatus, We measured the 
specific inductive capacity of a considerable 
number of insulating materials, and each 
when subjected to various rates of charge. 

We found that the capacity varied very 
materially with the rate of charge, some 
substances increasing and others decreasing, 
but no general rule was evolved. 

We found that measurements of the capac- 
ities of telephone cables made by the ordi- 
nary galvanometric measurements gave no 
indications of the comparative merits of 
these cables for telephonic work. 

Finally, we made an accurate series of 
measurements of the specific inductive ca- 
pacity of the following substances, when 
submitted to actual telephone currents. The 
values might perhaps be called the ‘tele- 
phonic specific inductive capacity,” leaving 
the expression ‘‘ telegraphic specific inductive 
capacity ” to indicate values measured in the 
old-fashioned way. 

TABLE OF SPECIFIC INDUCTIVE CAPACITIES, MEASURED 
BY TELEPHONE CURRENTS. 


Petroleum (Brooks Cable) 1.6 
So'id paraffine.....,.. ... ba paved 2.0 
Cotton saturated with paraffine in vacuum 
(Faraday Cable)..... reas ee a 
Cotton boiled in paraffine (Patterson Cable). . 2.6 
Ig ints sated desuanier cnebsctes 37 
Artificial gutta-percha (Gwynn)........ 3.9 
Gutta-percha.......... eae eivek ae 4.2 
et ER ; 4.6 
WE sac wes 6.3 


An inspection of this table shows that, so 
far as capacity is concerned, petroleum is the 
best substance to be used, and doubtless this 
would be the case were it possible to keep it 
free from water ; but water, we see from the 
table, has a specific inductive capacity of 
6.3, so that its presence in the petroleum 
raises the capacity from the lowest to the 
highest in the list. 

This observation is borne out by actual ex- 
perience with ‘‘ Brooks” cablesin telephony. 
When new, and the petroleum dry, it works 
excellently ; but as water finds its way in, 
the cable rapidly loses its efficiency for tele- 
phonic work. 

This action of the water is quite different 
from its action as a conductor to produce 


leakage, for the loss of clectricity. due to 
leakage in a Brooks cable that has lost its 
efficiency from the presence of moisture is 
entirely insufficient to account for the deteri- 
oration. 

Next to petroleum, solid paraffine is seen 
to be the best substance to use ; but on ac- 
count of mechanical difficulties it has never 
been found practicable to coat wires directly 
with solid parafiine. 

If the wires are wound with cotton and 


| then boiled in paraffine, as they are in mak- 





ing ‘‘ Patterson ” cables, the specific induc- 
tive capacity is raised to 2.6, an increase of 


| 30 per cent., which we have seen is a very 


great detriment. 

If, however, the wires are wound with 
cotton, and the air and moisture removed 
by the aid of heat and a vacuum, and-they 
are then boiled in paraffine. from which the 
air and moisture have also been removed by 
heat and vacuum, the specific inductive 
capacity again falls to 2.0, which is the same 
as that of solid paraffine. This is the pro- 
cess used in preparing the ‘‘ Faraday ” cable. 

———_ e = e ——_ 
Underground Telephone Work in 
Boston. 

Col. J. N. Keller, of the New England 
Telephone Company, is, like Brer Rabbit, 
‘layin’ low” and waiting for spring to 
come. At that time the Colonel will set the 
wheels a-moving and put into operation the 
plans for new subways in Boston, which he 
has been formulating this winter. The com- 
pany now has about 14 miles of underground 
wire in Boston, and hopesto largely increase 
the number. The manholes are remarkably 
free from gas, which speaks well for the 
construction work done by the gas com- 


panies. 


OUR LONDON LETTER. 


ELECTRICAL NEWS FROM ABROAD, 


Electric Traction.—The late meeting of 
the North Metropolitan Tramways Company, 
Limited, was full of hopeful augury for the 
early introduction of the improved method 
of traction, the experiments in which on the 
Barking Road have been attended with such 
remarkable success, as to cost a saving of, at 
the very least 34d. per mile. has been ascer- 
tained, and it is believed there would be an 
economy of about 20 per cent. Hitherto, a 
kind of license has been obtained from the 
Board of Trade, but it is now intended to go 
to Parliament for power to increase the 
capital of the company, and in the same 
bill to apply to be permitted to use electric 
or other mechanical] traction over such per- 
tions of their system as may be considered 
advisable. The London Tramway Com- 
pany, Limited, at their meeting, came to a 
similar resolution in regard to applying fora 
bill to use electric or any other power which 
may be discovered in the driving or drawing 
of their cars. 

Subway Companies.—The directors of the 
City of London and Southwark Subway, 
are proposing to-ulter the name of the com- 
pany to the City and South of London Rail. 
way Company, as being in greater harmony 
with the present nature and object of the 
undertaking, and a bill has been deposited in 
Parliament for power to extend the line 
from the present authorized terminus at 
Stockwell, to about a mile further, ‘‘ The 
Plough,” an inn of long standing and the 
great center of traffic in that district of 
London. 

Electrical Engineers’ Institution. — The 
journal of the institution, which has just been 
issued, gives the report of the council for the 
last year, and the award of annual premiums. 
The institution premium, £10 in value, is 
given to W. M. Mordey, member, for paper 
** Alternate Current Working,” the £5 ‘‘Paris 
Electrical Exhibition” . premium to Dr. 
Oliver Lodge, F.R.S., for paper *‘ Lightning, 
Lightning Conductors and Lightning Pro- 
tectors,” the Fahie premium, valued at £5, 
to A. E. Kennelly, associate, for ‘* Certain 
Phenomena Connected with Imperfect Earth 
in Telegraph Circuits.” With regard to elec- 
tion of members to the council and with the 
desire of effecting a gradual, but complete 
change in its composition, the suggestion of 
Professor Forbes has been adopted that at least 
two of the retiring members of the council 
each year, should be those who have served 
the longest time. Professor Forbes and 
Doctor Fleming, have therefore retired and 


also Mr. Stroh, who pressed his resignation 
until it was accepted. 
London Chamber of Commerce.—The Met- 





ropolitan Electric Supply Company was 
among the companies elected as members at 
the January council meeting of the London 
Chamber of Commerce. 

Professor Rucker at the London Institu- 
tion.—The nature and action of electrica) 
forces was the subject of a lecture given by 
Professor Rucker to the members of the 
institution, in Finsbury Circus, last week 
There was a big attendance, and most hearty 
applause greeted the numerous experiments 
by whicb the lecture was illustrated. 

The Houses of Parliament.—The new in- 
stallation at the House of Con.mons, by the 
Westminster. Electric Supply Company, 
which was started on the opening of Parlia- 
ment, bas proved a great success. At pres- 
ent there is a temporary station in the yard 
at back, but a permanent station is being 
erected, and the House of Commons wil! 
then be connected with the street mains. 

Doctor Siemens.—It is announced that 
Dr. Werner vor Siemens, who lately retired 
from business, is now engaged in writing 
his autobiography, which will contain many 
interesting details of. the development of th: 
Siemens and Halske busiress. 

Messrs. Woodhouse & Rawson, Limited.— 
This firm are under contract to wire the 
works and offices of the Hansard Publishing 
Union. Lincoln’s Inn Fields, the current 
for which will be supplied from the Sar- 
dinia street station of the Metropolitan Sup- 
ply Company. Two 30 ampere arc lamps 
are to be installed, in addition to glow lamps, 
to help in the Vanoni process of photo 
engraving. 

The India Rubber, Gutta-Percha and Tele- 
graph Works Company, Limited.—This most 
successfulcom pany held its twenty-sixth ordi- 
nary general meeting last Friday afternoon. 
The net profit for the past year was shown 
to be £57,748 98. 1d., and out of this sum a 
dividend was recommended of 108. per share, 
free of income tax, and making, with in- 
terim dividend paid last July, a total interest 
for the year of 10 per cent., and a sum of 
£41,236 6s. 8d. was carried forward. The 
chairman was glad to be able to say that the 
general business of the company had been 
well maintained, and that the loss through 
the strike of their work-people was but smal], 
as other means had been found available for 
the execution of orders. 

Electric Fairy Lamps for Theatres.—A|- 
though small electric fairy lamps have been 
very successfully used in ballets, considerable 
difficulty has been experienced in the dispes- 
ing of the small batteries and accumulators, 
which were by no means unlikely to spill 
over and damage not merely the clothes, but 
the dancers themselves. An experiment is 
now being tried to do away with the bat- 
teries. and to supply current on the alternat- 
ing system. A primary is led to coils below 
the stage, and in the heels of the dancers’ 
shoes a small] secondary coil is fitted—their 
dancing or standing over the primary, causes 
the lamps to flash up with most striking effect. 
In the two excellent ballets at the Empire 
Theatre. in Leicester Square, ‘‘ The Paris 
Exhibition ” and ‘‘ Dream of Wealth,” which 
are attended by enthusiastic crowds every 
night, much of the success of the spectacle 
is due to the electric lighting arrangements 
of Mr. Harry South, of 10 and 12 Garrick 
street, W. C. 

Incandescence Without Vacuum.—lI learn 
that a system of electric lighting by incan- 
descent lamps, in the ordinary air, without 
a vacuum, is now being worked out by the 
Société Frangaise d’Eclairage Electrique. 

Messrs. J. A. McMullen & Company’s Ship 
Lighting.—An electric lighting set for ship 
lighting has just been designed by this firm, 
whose London address is at 8 Princes street. 
Westminster, 8S. W., and who have made 
the lighting of ships a specialty. The par- 
ticulars are given as follows: The machin- 
ery, which occupies a space of about four 
and a half feet by three feet, and whose first 
cost is little over £100, is capable of work- 
ing eighty 16 cuandle-power lamps. The 
engine runs about 200 revolutions per min- 
ute and the dynamo at 700, giving great 
efficiency. without any undue wear and tear. 
A specially designed link-belt couples the 
dynamo to the engine, and by another pulley 
arrangement a strong grip is secured on the 
dynamo pulley, and, though the space is so 
small, there is no slipping. In addition to 
efficiency the great necessity in ship electric 
lighting is the taking up of little space, and 
this, as well as small cost, would appear to 
be secured. 

Personal.—Mr. Holland Dell, the late sec- 
retary of the Electrical Powzr Storage (‘om- 
pany, has been appointed sole representative 
for the United Kingdom and Colonies of the 
Paris carbon manufacturers, Messrs. La- 
combe & Company, whose London offices 
are 7 Little Queen street, Westminster. 

The Isle of Wight.—Preliminary surveys 
are being made by a London engineering 
firm as to the practicability of constructing 
an electric tramway in such districts of the 
island as are too rough to allow of an ordi- 
nary railway, except with great outlay. 

Edinburgh Exhibition— The executive 
council of the exhibition have requested 
Messrs. Galloways to provide the steam re- 
quired, and five of their boilers, 30 feet by 
8 feet, will be supplied for that purpose. 
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The Cost of Electric Light in Paris.—Our 
esteemed contemporary, the Hiectrical En- 
gineer, gives some interesting particulars of 
the cost of production of the electric light 
at the various installations undertaken by 
the Paris Municipal Council and which are 
civen in a recent report by M. Paul Brousse, 
one of the Municipal Counselors. 

The Hotel de Ville.—The installation com- 
prises 500 sixteen candle-power lamps and 
1,000 ten candle-power lamps, the latter run 
on fétedays. The plantcomprisestwo Edison 
lynamos, 110 volts and 200 amperes, five 
Gramme dynamos, 110 volts, three of 250 
imperes and two o. 500 amperes. The cost 
of maintenance is 8.4d. per 16 candle-power 
lamp hour.. The lighting is only maintained 
during certain months of the year, and three 
x four times only with the whole of the 
jamps. 

The Secretary to the late Birmingham 
Electrical Exhibition has lately informed 
Messrs. Ruston, Proctor & Company, Lim- 
ited, of the Sheaf lron Works, Lincoln, 
hat they have been awarded a special first- 
class gold medal for the compound medium- 
stroke fixed engine which was used for 
driving the counter-shaft in thedynamoroom. 

At the last Meeting of the electrical trades 
ommittee of the London Chamber of Com- 
nerce, Mr. R. E. Crompton, who presided, 
spoke of the trouble taken by the Chamber 
o make the forthcoming electrical exhibition 
it Edinburgh as popular as possible, and of 
how unsuccessful the efforts bad been, 
»wing, no doubt, to the fact that people 
were surfeited with exhibitions. Major 
Flood-Page, who had been abroad for some 
weeks, said he had been informed and had 
read in the pupers that the whole of the 
space at the exhibition had been applied for 
three times over. He,had also heard that 
the French government had recognized the 
exhibition and that the exhibition authori- 
ties were paying all the expenses of bringing 
over the French electrical exhibits. In Ber- 
lin he was told that a very large German 
organization was going to exhibit at Edin- 
burgh. Altogether he hoped the exhibition 
would be a success, 

Place du Carrousel.—Since July, 1889. has 
been lighted with Pieper lamps driven from 
the Edison station in the Palais Royal, The 
lamp hour (probably 300 candles) works out 
at 6.3d. 

Pare Monceau.—The parc is lighted by 20 
Jablochkoff candles, fed by three Gramme 
alternate current dynamos. The price of 
the arc hour is 4.8d. (About 200 candle- 
power). 

Buttes Chaumont.—Here 46 Brush are 
lights, about 400 candle-power, are run in 
series, and 16 lamps of 16 candle-power are 
also installed in a restaurant. The cost is 
2d. per 16 candle-power, or 4d. per arc hour. 

Station des Halles.—No actual data are 
yet given, but M. Meyer calculates that the 
100 watt hours will cost 5d. or 6d., including 
all cost except rent. 

Grands Boulevards.—During the Paris 
Exhibition the lighting was carried out by 
the Popp Company, the Edison and the 
Société Rothschild-Marcel Deprez. The ex- 
penses are as follows: Popp Company, 40 
arcs, 700 candle-power, of 10 amperes, 
10.05d. per arc hour; Edison Company, 37 
ares, 700 candle-power, of 40 amperes, 8.2d¢. ; 
Société pour la Transmission de la Force, 27 
arcs, 700 candle-power, 10 amperes, 8.2d. 
per arc hour. The total expense incurred 
for the municipal lighting by electricity in 
Paris amounts to 782,750 francs, of which 
100,000 was appropriated for trials. 

Brussels.—T he electrical commission have 
recommended the municipal council to ac- 
cept the tender for supplying electric light, 
The tenders, which are based upon the scale 
of charges drawn up by the commission, are 
those of the Société International d’Elec- 
tricité de Liége, working with M. M. Cassel 
et Cie, of Brussels; Siemens and Halske, 
and the Allgemeine Gesellschaft, of Berlin, 
for the center of the town. The concession 
for the other portion is to be given to M. 
Van Rysselberghe, comprising the quartier 
Notre Dame aux Nieges, the quartier Léo- 
pold, the avenue Louise, and a portion of 
the south of the town. 

Liege.—In June next a national and inter- 
national exhibition is to be opened, and it is 
expected that the electrical exhibits will be 
strong both in number and in quality. 

Holland.—The first electric tramway is to 
be opened in March next, and will run from 
the Hague to Scheveningen, a distance of 
about four miles. 

Berlin.—It has been decided to light the 
Niederschlesisch Miirkischen Bahn Station by 
electricity, and the cost has been estimated 
at 103,000 marks. 

Electric Insurance Risks.—I learn that a 
company is in course of formation in this 
country on a similar principle to the Electric 
Mutual Insurance Company,of Boston, Mass. 
Up to the present, it has been made a favor 
by the insurance companies to pass the 
electric light, and no discount whatever has 
been allowed. Accompany which will offer 
special rates when the lighting is by elec- 
tricity, is most certainly required, and ought 
to prove a great success. 

CHARLES F FRENCH. 

London, Feb. 28, 1890. . 





Mr. A. B. Chandler on the Question of 
a Government Telegraph. 

The following is the statement made by 
President Chandler, of the Postal Telegraph 
Company, to the Congressional committee 
which is considering the question of a gov- 
ernment telegraph : 

The plan proposed by the Postmaster- 
General, briefly stated, I understand to be 
this: 

The Post Oftice Department is to furnish 
oftice room, office furniture and fixtures, the 
telegraph apparatus within the offices, the 
blank forms both for messages to be sent 
and those on which messages are to be re- 
ceived for delivery, the operating service, 
and such clerical service as may be required 
within the post offices, the stamps to be em- 
ployed for the payment of messages, and 
the carriers who are to make delivery of tele- 
grams in connection with their delivery of 
letters, etc., for the Post Office Department. 
All this to be subject to the condition that 
no liability shall accrue against the Post 
Office Department or the telegraph com- 
panies, in the handling of such business. 

The telegraph companies are to make the 
necessary wire connections between one or 
more of their offices and the post office at 
each ‘* letter carrier” city or town, and lease 
to the Post Office Department of the United 
States the wires necessary for the transmis- 
sion of such telegraph business as the Post 
Office Department may be able to secure ; 
including, of course, the maintenance of 
such wire connections and wires, and sup- 
p:ying the same with electric current. 

There are several important objections to 
the carrying out of such a plan. It would 
not, perhaps, be impracticable so far as the 
handling of business in that way is con- 
cerned, but there is no reason to believe that 
it would create a new class of messages that 
would prove of any value to the public, 
except by the use of rates which are imprac- 
ticakle upon any other basis than such as 
may result iv inevitable loss. If it were to 
be undertaken, instead of proceeding upon 
the theory that the government shall lease 
all the wires that may be employed for such 
a purpose, and undertake the entire operating 
service involved in it, I think it would bea 
much better plan to make a proper division 
of the tolls upon business so handled, em- 
ploying wires which would be otherwise 
occupied a part of the time in many cases, 
instead of setting apart wires.exclusively for 
the Post Office Department, for the reason 
that, in a large number of cases, particularly 
between comparatively unimportant points, it 
would be found that there would not be busi- 
ness enough of this class to fully occupy the 
wires ; and for the additional reason that it 
would often be indispensable to make repe- 
titions of business between distant points, 
which could not be done by the employés of 
the post offices, but would necessarily be 
provided by the telegraph company at its 
repeating stations. It should be understood 
that there is no business, unless it may, per- 
haps, be that of farming, which is so depend- 
ent upon the weather and atmospheric 
conditions as that of the telegraph. The 
operation of long circuits, which is entirely 
practicable under favorable conditions, is 
frequently impracticable by reason of un- 
favorable conditions of weather and other- 
wise, and the repetition of messages at com- 
paratively short intervals of distance is 
necessary. Such repetitions can only prop- 
erly be provided for at points where large 
‘*main batteries” are maintained, and such 
a service can be much better supplied, 
together with all that appertains to it, by the 
telegraph companies than by the Post Office 
Department. 

I am confident that the government could 
not lease wires exclusively for such a busi- 
ness, at any price which the telegraph com- 
panies could afford to accept, and carry on 
the business exclusively by its own employés 
at rates less than those now charged by 
the telegraph companies, without incurring 
loss ; and the leasing of wires for the hand- 
ling of such business exclusively by post 
office employés, at materially reduced rates 
from those now charged by the telegraph 
companies, would establish a competition 
with themselves, over their own properties, 
which could not fail, in my opinion, to prove 
a serious injury to the companies. If it 
should be undertaken in the manner I have 
suggested, its growth and development 
could be provided for according to the merits 
of each case, and the serious questions then 
to be considered by the telegraph companies 
would be as to the rates to be charged, the 
division of tolls as between the Post Office 
Department and the telegraph companies, 
and the effect upon what may, perhaps, 
properly be termed the ‘‘ commercial ” tele- 
graph business, covering all that is now 





transmitted by telegraph, as distinguished 
from the new class of business which might 
be developed through the Post Office Depart- 
ment. 

As to the rates : It is not too much to say 
that nobody can safely predict just how far 
a reduction from the existing telegraph 
rates can properly be afforded, under such 
conditions as are contemplated in theplan of 
the Postmaster-General. It is absolutely 
certain, however, in my judgment, and in 
this opinion, I have no doubt every person 
connected with the telegraph business of this 
country who is aware of the facts will con- 
cur, that until new methods of transmission 
and handling of business can be brought 
into use, such as are now unknown, mes- 
sages by telegraph, requiring transmission, 
letter by letter, and character by character, 
and to be handled many times over, by dif- 
ferent persons, from the time of their recep- 
tion from customers to the time of their de- 
livery as addressed, as is now necessarily 
done, cannot be received, transmitted and 
delivered by such skilled labor as is indis- 
pensable to an efficient telegraph service, for 
any distance, for the sum of 10 cents per 
message. I say this, taking fully into ac- 
count the fact that the plan under con- 
sideration contemplates that the message 
shall be paid for in stamps, avoiding most of 
the accounting se1vice now indispensable to 
telegraph business; and also the fact that 
the post offices are to be used, which might 
somewhat reduce the cost of rent as com- 
pared with that now paid by the telegraph 
companies. It will be observed, however, 
from the accompanying statement. that the 
entire cost of rent to our company for the 
year 1889, amounted toonly twoand one-half 
cents per message. The Postmaster-General 
appears to attach great importance to the econ- 
omy which be thinks the Post Office Depart- 
ment could introduce by making use of the 
services of its present employés. I am sure 
this will be found fallacious in post offices of 
such size and importance as are favored witha 
free delivery. Telegraph operators having any 
considerable business to do cannot, at the 
same time, act as post office clerks ; nor can 
post office clerks at offices of such import- 
ance, even if they are telegraph operators, 
attend to telegraph business with anything 
like such promptness and efficiency as would 
make the service in any degree useful or 
satisfactory. 

Until other means of transmission and 
otber methods of handling telegraph busi- 
ness, and of construction and maintenance 
of telegraph lines, than are now existing, 
can be devised, I sincerely believe that such 
a business as the Postmaster-General con- 
templates cannot be sefely undertaken be- 
tween points within any one State, or within 
a radius of 300 miles, for a less rate than 20 
cents. And it would be much better, in my 
opinion, to maintain the present 10 word 
basis of a message, allowing the place from, 
date, address and signature, to be sent free, 
as is done by the telegraph companies. The 
change proposed in the word basis of a mes- 
sage would, I think, so far as the amount of 
matter transmitted is concerned, be of small 
consequence either to the customer or to the 
telegraph companies, and it would be a de. 
cided advantage in the handling of business 
to observe a uniform plan. An important 
objection to charging for the address, is the 
temptation thus afforded to insufficiently ad- 
dressed messages, making delivery difficult 
or impossible. 

I am inclined to think that a 30 cent rate 
might be applied to such business between 
points beyond the State, or the 300 mile 
limit and points not exceeding 1,000 miles ; 
and that a 50 cent rate might be properly 
applied to business of this character between 
points not exceeding 2,500 miles. 

If such a business should be undertaken, 
it could hardly be considered other than ex- 
perimental, and I earnestly hope that in 
dealing with this question our Congress and 
officers of government will carefully avoid 
any plan that is likely to bring disappoint- 
ment toits promoters, and that the rights 
of the telegraph companies now existing, 
whose properties have been constructed and 
equipped at vast cost, shall not be jeopard- 
ized by a threatened competition on the part 
of the United States Government (which is 
able, by the great means at its command, to 
injure or destroy any business with which 
it may come in competition), upon the theory 
of conducting business in the interest of the 
public at large, and without regard to pri- 
vate and corporate rights or to the earning of 
any profit, or as to whether the system shall 
be self-sustaining. 

Whatever may have been the experience of 
other telegraph companies in the use of the 
low rates prevailing previous to November 
1st, 1887, the fact in relation to our service 
is, that we fell short during their usé, from 
$4,000 to $12,000 per month in meeting our 
operating expenses, which were reduced as 
low as practicable, as it will be easily under- 
stood such extreme need for economy de- 
manded. 

In conclusion let me urge that the govern- 
ment should not’ be led to the undertaking 
of this business, in whole or in part, upon 
any mistaken theory as to actual earning 
power or cost of operation. 














..+. The Western Union Telegraph Com- 
pany are erecting a telegraph line from 
Danville, Va., to Portsmouth, and are com- 
pleting six miles a day. The distance is 220 
miles. 


.-+. The Illinois Electric Material Com- 
pany has been formed at Chicago ; to deal in 
electric goods ; capital stock, $25,000 ; incor- 
porators, A. J. Stone, E. F. Abbott and 
C. E. Byrne. 


.. The electric railway company, of 
Saratoga, has voted to increase its capital 
from $50,000 to $150,000, that the road may 
be extended to Ballston Spa and possibly to 
Rock City Falls. The consent of nine-tenths 
of the property owners has been secured for 
the proposed extension. 


.... Experimental work is being carried 
on by several well-known electrical inven- 
tors, with excellent prospects of success, in 
the matter of signaling through submarine 
cables. The Wheatstone automatic appa- 
ratus, which not many years ago was con- 
sidered to be rendering excellent service 
when it attained a speed of 80 to 100 words 
a minute, has been so far improved that 600 
words can now be reached in actual practice, 
and not simply when the instrument is 
worked through a plain resistance or through 
a looped line without an earth connection. 
A new automatic signaler is said to be 
doing good work in England over cables of 
moderate length. 


.... The New York Telegraph Club a few 
days ago held its first annual election since 
its organization in February, 1889. Since 
then the club has grown from 14 to 250 
members, and of the latter number 141 
turned out to vote between the hours of 
eight A. M. and eight Pp. mM. The voting was 
done according to the Australian system. 
The officers elected were: E. E. Brannin, 
president ; R. Kane, first vice-president ; W. 
B. Richardson, second vice-president ; Dr. 
P. J. Byrne, third vice-president; C. J. 
Powers, recording secretary ; R. J. Marrin, 
financial secretary ; John Brant, treasurer ; 
M. C. Sink, librarian, and Paul Sheehan, N. 
D. Webster and Dr. P. J. Byrne, members 
of the board of audit. 


.... Telegraph operators with a sense of 
the ludicrous sometimes find their dull, 
every-day routine enlivened by the amus- 
ing messages handed in by their customers. 
An operator in a small Western town was 
sitting alone in his office, when an old lady 
entered who informed him that she wished 
to send a message to her daughter. 

** How much will it cost ?” she asked. 

‘* Fifty cents for ten words.” 

‘*How much for five words ?” 

‘**The same. We do not send any mes- 
sages for less than fifty cents.” 

** All I want to say is, ‘I will come home 
to-morrow,’ and that will be the same as if 
it were ten words, eh ?” 

‘* Yes, ma’am.” 

“Well, I may as well have my money’s 
wuth,” she said, reflectively. Then, holding 
up one hand and counting the words off on 
her fingers, she added, ‘‘ Johnny—cut—a— 
tooth—yesterday.” 

‘* There,” she said, ‘‘ you send that along, 
too, to make us even,” and with a comfort- 
able sense that she had not been defrauded 
by the company, she went on her way. 

The operator was of too sympathetic a na- 
ture to be amused over the distress of a 
young man who, three minutes after the de- 
parture of the last train for the day, rushed 
up to the window and dashed off the follow- 
ing message to be sent toa town 60 miles 
away, addressed to a Miss Something-or- 
other : 

‘* Have just missed train. Must postpone 
ceremony until to-morrow. Would walk 
there if Icould. Try to be calm.” 
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* * Covington, Ky., is building electric 
railways. 

* * Schenectady, N. Y., is to run its street 
cars by electricity. 

* * Cleveland and Detroit are experiment- 
ing with storage battery cars. 


* * St. Paulites are weil pleased with one 
of their electric lines, just completed. 


* * It is proposed to light the Colorado 
University, at Boulder, with electricity gen- 
erated on the premises. 


* * Buffalo citizens have been inspecting 
the overhead system in Cleveland, with a 
view to its introduction in Buffalo. 


* * The Bangor, Me., Electric Railway is 
to be extended in the spring, when about 
eight miles of new track will be laid. 


* * The Fitchburg, Mass., Street Railroad 
Company is to extend its tracks to Leomin- 
ster, and will use electricity instead of 
horses. 


* * The following cities propose to build 
electric railways during the coming spring : 
Providence, R. 1.; Helena, Mont.; Dubuque 
and Keokuk, Iowa. 


* * Seventeen carloads of rails, for the 
Waverly-Woodstock Electric Motor Line, ar- 
rived in Portland, Ore., last week, and an- 
other electric road will soun be running in 
Portland. 


* * The Lebanon, Pa., Electric Street Rail 
way Company, having made an amicable ar- 
rangement with the Bucks and Dauphin 
Turnpike Company, which owns the prin- 
cipal streets through the city, will begin the 
work of construction at once. 


** The Oldtown Electric Company, 
Maine, has been formed ; purposes, trans- 
mission of light, heat and power, by elec- 
tricity, within the limitsof Penobscot County. 
President, F. A. Wyman ; treasurer, Phoebus 
H. Alexander. Capital stock, $25,000; 
amount paid in, $10,000; par value of 
shares, $25. 


* * Atthe annual meeting of the Sprague 
Electric Railway and Motor Company, held in 
* New York last week, the following named 
gentlemen were chosen directors for the ensu- 
ing year: Henry Villard, in place of Pro- 
fessor Barker ; C. H. Coster, in place of Dr. 
Duncan ; J. H. Herrick, A. Marcus, E. H. 
Sprague, John 8, Wise, C. A. Spofford and 
8. Insull. 


* * A large delegation of the city fathers 
of Buffalo, N. Y., visited Boston recently 
.lo inspect the workings of the overhead wire 
system of the West End Street Railway 
Company. In the party were William Sum- 
mers, president, ard Jokn T. White, 8. 
Schen, Jr., John Kreituer, T. Williamson, 
J. J. Kennedy and George Helfrigh, mem- 
bers of the board of aldern-cn. 


* * ‘The North Side Street Railway Com- 
pany, of Minneapolis, filed articles of incor- 
poration with the Secretary of State recently. 
The capital stock is $500,000. and the object 
is to deal in suburban property, construct, 
maintain and operate, street railway lines. 
The incorporators are Thomas B. Walker, 
John M. Moon, George P. Wilson, of Miane_ 
apolis, and Daniel M. Robbins and Andrew 
B. Robbins, of St. Paul. 


* * Messrs. Lewis & Fowler, the Brooklyn, 
N. Y., car manufacturers, are building 24 
cars of the same pattern as those lately put 
on the Fulton street surface line for the Long 
Island electric branch of the Smith and Jay 
street surface line. President Jourdan stated 
that the repairs on the road, changing it from 
a single track horse motor line to a double 
track electric motor railway, would be fin- 
ished by the end of this month. The road 
will be opened April 1. 





* * The Chicago corpcration owning the 
street car lines of Indianapolis, Ind., has 
won its fight for a long-time charter in the 
suburb of West Indianapolis, the town au- 
thorities having given a charter for 35 years, 
on no condition except that the company 
shall connect the suburb with the city. 
Either animal or electric power may be used. 
The company wil] at once put down several 
miles of track. The franchise is said to be 
worth $5,000 a year, but Manager Shaffer 
secured it for nothing. 
~-_-+ 

Big Street Railway Deal. 

By long odds, says a Pittsburgh exchange, 
the most extensive street railway legislation 
ever enacted in Pittsburgh has just been 
rushed through city councils. The scheme 
was sprung without previous general notice, 
and accomplished inside of two hours, giv- 
ing over to the corporations interested about 
all the streets in Pittsburgh of any conse- 
quence now unoccupied by street car lines. 

The matter came up in the shape of ten 
ordinances, giving rights of way to as many 
railway companies over every available street 
in the city, from Market street, in the heart 
of Pittsburgh, to Wilkinsburg, about seven 
miles out. 

Electricity and cables will be used. The 
corporations will begin work as soon as the 
weather permits, and, at the expenditure of 
$3,000,000, secure rapid transit from nearly 
every locality in the great East End section 
of town to lower Pittsburgh. 

en 








The National Fast Telegraphing Tour- 
nament—A Suggestion from 
Mr. Chandler. 

The following allotment of prizes for the 
telegraph tournament, to be given in this 
city April 10, 1890, is announced by Mr. 
Fred. Catlin, manager of the contest : 


ae First Prize, $100 ; Second Prize, $75. 
Class B........ - 85 ; = 65. 
Ladies’ Class. . “¢ 50; ” 40. 
Old-Timers.... 9 50 ; ” 40. 


A QUESTION OF NERVE. 

In sending in his subscription to the prize 
fund, Mr. A. B. Chandler, president of the 
Postal Telegraph Cab!e Company, said he 
thought it very desirable that the ‘‘ work” 
should be strictly accurate and the copy of 
the receiving operators clean and in right 
form. 

‘*T have no doubt that this is well recog- 
nized by all operators who are sufficiently 
expert to take part in such a test as is pro- 
posed to be made ; but for the benefit of the 
younger operators, and of the telegraph ser- 
vice, 1 take the liberty of suggesting that in 
dealing with this subject, its promoters 
shall make it plain that a firm touch, and 
absolutely correct work and clear copy, are 
to be sought for, as well as swift sending. 

‘*T will give a prize of $10 to the operator 
who in this trial shall be adjudged to be the 
cleanest and best sender, regardless of speed, 
and another prize of $10 to the receiving 
operator who shall make the clearest and 
best ‘pen andink’ copy, including all the 
‘earmarks’ required for the identification 
and record of messages.” 

Manager Catlin replied ‘‘ that it is only in 
rare cases where an operator on trial, under 
the critical inspection of hundreds of ex- 
perts, has sufficient control of his nerves to 
make a creditable showing. Some of our 
very best operators, under the severe trial, 
would fail, while, in a less conspicuous posi- 
tion they could copy these rapid transmis- 
sions with ease. It is largely a question of 
nerve. Arrangements have been made to 
have the transmissions received by an ex 
pert typo-telegrapher, and recorded on the 
caligraph. However, should any operator 
desire to compete for this prize, and the 
honor attached, the opportunity is offered 
them. 

‘*] also note your offer of a prize to the 
operator who makes the best transmission, 
regardless of speed, and will place it before 
the contestants.” 

Mr. Chandler further states that he ap- 
preciates the ‘‘fact that the making of a 
clear and complete copy by receiving opera- 
tors at a high rate of speed, especially when 
under observation and criticism, requires not 
only good penmanship and careful work, 
but strong nerves It is true, however, that 
nearly all our business must, for some time 
to come, be received by ‘ pen and ink,’ and 
to excel as a receiver and copyist, in 
accuracy and legibility, is, in my opinion, 
more difficult, and requiresa higher order of 
skill and intelligence than to bea fast and 
true sender. 1 shall,.therefore, feel some- 


what disappointed if some of our operator 
‘artists ’ do not compete for this prize.” 





The Electric Lighting of the Progress 
Club, of New York. 

There are few places where the electric 
light shows to better advantage than in a 
private residence or club, not only on ac- 
count of the effective aid which it lends to 
decorative effects, but also because it does 
not heat or vitiate the atmosphere and de- 
stroy ceilings or decorations. Seldom have 
we seen a better example of this than that 
afforded by an inspection of the magnificent 
building in which the membe1s of the Pro- 
gress Club have just installed themselves, at 
the corner of Sixty-third street and Fifth 
avenue. 

The club building itself is a model of 
luxury and comfort, and well merits a cur- 
sory description, indicative of the accommo- 
dation which club men of the present day 
consider themselves entitled to. The build- 
ing is erected on a lot, or, rather, on four 
lots, measuring 100x100 feet; eight feet 
being left on the Sixty-third street side to 
provide an alleyway for light-shaft and ser- 
vice staircase, the actua] measurements of 
the building are 100x92, the height above 
the sidewalk being 80 feet. There are three 
principal stories besides entre sol and mezza- 
nine floor, making five storiesin all. The 
basement is occupied by the bowling alley, 
billiard room and café, and the usual stew- 
ard’s offices, store-rooms, ete. Frcem_ the 
main hall, on the first story, which extends 
right through the building and is 20 feet 
wide, open the library and drawing rooms, 
forming a connected suite of apartments. 
On the other side of the hall are a small 
dining-room, a committee room, and the 
offices of the club. On the next story is the 
grand dining hall, a magnificent room, 
measurirg 90x55 feet and 25 feet in height. 

Above this, again, is the ball room, which 
is probably one of the finest in the country, 
and is a splendidly proportioned rcom, the 
dimensions being 90x65 feet, and 35 feet 
high. At the west end is a large gallery 
running the full width of the room, and 
capable of seating 100 persons. Opening 
from the ball room are a beautifully decora- 
ted ladies’ parlor and a spacious foyer. The 
mezzanine floor and entre sol are given up to 
card and smoking rooms. 

These palatial quarters have been equipped 
with electric light throughout, electric bells 
and electric gas-lighting apparatus, by the 
Tucker Electrical Construction Company, 
of this city. The electric lighting instal- 
lation is very complete and well merits a de- 
tailed description. In the basement are 
placed two 650-light Mather compound- 
wound automatic dynamos, each one driven 
directly by a 75 horse-power Armington and 
Sims engine. The dypnamos are perfectly 
automatic in their action, and any number 
of lamps can be turned off or on, the E. M. F. 
remaining practically constant. The two 
dynamos are coupled in multiple, the in- 
stallation being wired on the three-wire sys- 
tem. In the dynamo room is placed a main 
switchboard mounted on a solid slate base. 
The mains from each dynamo go toa double- 
pole switch by means of which either or 
both dynamos can be entirely cut off from 
the circuits. All of the circuits are also 
provided with doutle-pole switches so that 
any circuit can be completely isolated 
from the rest, should such a_ necessity 
arise. The switchboard is also provided 
with two Mather ammeters which are kept 
constantly in circuit, so that the out- 
put of the two dynamos is always in 
evidence. As the usual current output 
of each dynamo ranges between 200 and 
250 amperes, the scale of the ammeter 
is so calibrated that the divisions between 
those two figures are much larger than those 
above or below, which arrangement renders 
accurate reading of the indications of the 
ammeter a matter of great ease. A volt- 
meter which can be switched on to either 
machine, and a rheostat used for lowering 
the E. M. F. of the dynamos when starting 
up, form the remaining features of the 
switchboard. The different circuits are con- 
trolled by sets of switches placed in acces- 
sible situations in the different rooms and 
halls, so that any number of lamps can be 
durnéd on or off with great ease.” The elec- 
trolier which lights the main staircase on 








the secqnd story is provided with two 
switches, so that the lights can be turned on 
or off either from the same floor or from the 
main hall where the second switch is placed, 
a very convenient and novel arrangement. 
There are, in all, some 1,250 lights distrib- 
uted throughout the building. The stand. 
ards, electroliers aud fittings, furnished by 
Snyder & Campbell, of New York, are all 
of the most artistic design ; those in the 
halls and staircases are of wrought iron in 
very handsome antique patterns. In the 
diflerent rooms are metal brackets, fixtures 
and electroliers, designed to harmonize with 
the different styles of decoration in which 
the rooms are treated. The fittings of the 
grand dining hall are all of silvercd metal, 
the standards being ornamented with slabs 
of onyx and malachite, having a very beau- 
tiful effect. 

To the lighting of the ball room special 
attention has been paid, and resulting in the 
production of a very noteworthy feature of 
the installation. A special circuit runs from 
the switchboard in the dynamo room to un- 
other switchboard in the ball room itself. 
The switches here are niounted on a marble 
base, enclosed by an ornamental cupboaid, 
which, when closed, forms part of the 
decoration of the room. On this marble 
base are 21 switches, which control the en- 
tire lighting of the bu!l room in sections. 
The distribution of 580 lamps, which are in- 
stalled ia this regal apartment, is very effect- 
ively carried out. ‘The arches of the ceil- 
ing are dotted here and there with lamps 
half concealed in the papier-maché designs 
and figures, which constitute the decoration 
of the arches. ‘The ceiling proper is divided 
into a number of panels, from the center of 
each of which hangs a cluster of lamps, sus- 
pended from long graceful stems, the lamps 
being so arranged as to present tLe appear- 
ance of a skyrockct in the act of bursuneg. 
Round the sides of the room are placed 
statues of onyx and ormolu_ supporting 
torches formed of clusters of electric lights. 
The whole effect is particularly pleasing 
and tasteful, and it has seldom been our 
goud fortune to see a ball room so beauti- 
fully lighted. With any other illuminant 
than elcctricity it would be impossible to 
produce such an effect. The ball room and 
grand dining hall are provided with auxil- 
iary gas fixtures, in case the electric light 
should at any time fail—an event which is 
not likely to ever take place. The gus in 
both these rooms can be lighted by electricity 
by means of static generators and switches 
placed on the murble switchboard in the ball 
room. The east end of the ball room can be 
converted into a temporary stage for dra- 
matic performances or concerts, and the 
switcbboard is so arranged that circuits can 
be run out for footlights and border lights, 
while directly beneath it are placed a rum- 
ber of rheostats to be used for raising or 
lowering the lights as may be required. 

The whole of the wiring of the building 
has been done with Grimshaw white core, 
about 50,000 feet of this having been used. 
Taking it as a whole, the installation is one 
of the most complete and well thought out 
that we have had the opportunity of inspect- 
ing, and reflects great credit on the con- 
tractors, the Tucker Electrical Construction 
Company, and on their electrician, Mr. H. A. 
Sinclair, under whose personal supervision 
the whole of the work has been carried out. 
Such installations form standing examples 
of what electricity can do in proper hands, 
to surround man with those envirorments.of 
health, luxury, comfort and beauty, which 
do so much towards making life worth 
living—in a club. 

We augur a prosperous existence for the 
Progress Club. Already more than 400 
members are enrolled, the limit being 500. 
The president is Mr. Simon Goldenberg ; the 
vice-president, Mr. J. H. Lowenstine, and 
prominent among the directors is Mr. W. 
H. Stiner, a well-known ex-journalist, who 
served for many years on the staff of the 
Herald. 





~_>- 
Exposing Telegraph Schools. 

Labor Commissioner Merriweather, of St. 
Louis, finds time to take a peep at the tele- 
graph schools of that city. Some of them 
are legitimate but some are palpable frauds. 
The frauds are going to be exposed. 

The investigation began at the ccmmis- 
sioner’s office, 108 North Fourth, lasteweek, 
many disappointed selOlars' appearing #i1t 
will continue until the milk iw the telegraph 


cocoanut is exhausted. . 
= oe 





* * The four unique features of the Penn- 
sylvania Limited, entirely original with this 
train, are the financial reports, ladies’ maids, 
stenographers and typewriters, and the ob- 
servation car. No other train in the world 
affords like convenience. The limited leaves 
New York, stations foot of Cortlandt and 
Desbrosses*streéts, every day at 10 A. M., 
for Cincinnati and Chicago. 
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The Rights of Electric Street Railways. 


POLES FOR SUPPORT OF OVERHEAD TROLLEY 
WIRE DO NOT ENCUMBER THE STREETS 
—INJUNCTION REFUSED. 

The following is the text of the decision 
by the Supreme Court in the case of Philip 
S. Taggart et a7. vs, the Newport Street Rail- 
way Company, given by Chief Justice Dur- 
fee in Providence, on Saturday, January 25, 
1890 : , 

. “eee 

This bill is brought by the complainants 
as abutters on certain streets in the city of 
Newport, along and over which the tracks 
or rails of the defendant company’s street 
railway have been laid. The object is to 
have the company enjoined from erecting 
ir maintaining certain poles and wire in the 
streets in front of their estates. Said poles 
were erected to support said wire over said 
tracks for the conduction of electricity, 
which is used asa motor for the passenger 
cars traversing said tracks. The poles are 
placed along the margins of the sidewalks 

said streets about 120 feet apart, and 
were placed so by permission of the City 
Council of the city of Newport given by 
ordinance. The case was submitted on bill 
ind answer, no replication having been 
filed. 7. + = 

‘The distinction is often stated as a distinc- 
tion between steam and horse railroads ; but 
the distinction properly rests, not on any dif- 
ference in motive power, but on the different 
effect produced by them respectively on the 
highways or streets which they occupy. A 
steam railroad is held to impose a new servi- 

ude, not because it is operated by steam, 
yut because it is so operated as to be incom- 
patible with the use of the street in the other 
usual modes, or in other words, so as practi- 
cally to exclude the asual modes of use. 

The only considerable privilege which the 
horse car has over other vehicles is that, be- 
ing contined to its tracks, it cannot be turned 
iside for other vehicles, while they are forced 
to turn aside for it; but this is an incidental 
matter, insufficient to make the horse rail- 
road a new servitude. 

The street railway here complained of is 
operated neither by steam nor horse power, 
but by electricity. It does not appear, how- 
ever, that it occupies the streets or highways 
any more exclusively than if it were oper- 
ated by horse power. 

The answer avers that ‘electricity, be- 
sides being as safe and as easily managed as 
horse power for the propulsion of street 
cars, is more quiet, more cleanly, and more 
convenient than horses, both for residents on 
the streets used by said cars and for the pub- 
lic generally, and also causes much less 
wear and injury to the streets and highways 
than is occasioned by street cars, of which 
horses are the motive power.” These aver- 
ments, the ‘case being heard on bill and 
answer, must be taken as true. We see no 
reason to doubt their truth. It is urged that 
electricity is a very dangerous force, and 
that the court will take judicial notice of its 
dangerousness. The court will take judicial 
notice that electricity, developed tosome high 
degree of intensity, is exceedingly dangerous, 
and even fatally so, to men or animals when it 
is brought in contact with them; but the court 
has no judicial knowledge that, as used by 
the defendant company, it is dangerous. 
The answer denies that it is dangerous to 
either life or property. It is also urged that 
the cars, moving apparently without the ap- 
plication of external force, alarm and frighten 
horses. This, so far as it is alleged in the 
bill, is denied in the answer. We sce no 
reason to suppose that this form of danger 
is so great that, on account of it, the railway 
should be regarded as an additional servitude. 
The answer alleges that a great many street 
railways, operated by electricity in the same 
manner as the railway of the defendant is 
operated, are in use in various towns and 
cities in different states, and that many 
others are in process of construction. 

Reference has been made to cases which 
hold that telegraph or telephone poles and 
wires erected on streets or highways consti- 
tute an additional servitude, entitling the 
owners of the fee to additional compensation; 
and from these cases, it is argued that the 
railway here complained of is an additional 
servitude, by reasou of the poles and wires 
which communicate its motive power. There 
are cases which hold as stated, and there are 
cases which hold otherwise. But, assuming 
that telegraph and telephone poles and wires 
do create a new servitude, we do not think 
it follows that the poles and wires erected 
and used for the service of said street rail- 
way likewise create a new servitude. Tele- 
graph and telephone poles and wires are not 
used to facilitate the use of the streets where 
they are erected for travel and transporta- 
tion, or, if so, very indirectly so; whereas 
the poles and wires here in question are 
directly ancillary to the uses of the streets as 
such, in that they. communicate the power 
by which the street cars are propelled. It 
has been held, for reasons which we consider 
irrefragable, that a telegraph erected, by a 
railroad company within its location for the 
purposes of its railroad, to increase the 








safety and efficiency thereof, does not con- 
stitute an additional servitude, but is only a 
legitimate development of the easement 
originally acquired. 

Our conclusion is that the complainants 
are not entitled to the relief prayed for on the 
grounds alleged, and that the bill be dismissed 
with costs, 
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Electric Lighting Appliances. 

A few of the detailed appliances of incan- 
descent lighting are shown on this page. 
The ceiling cut-out is made with porcelain | 
base and cover, and makes an artistic addi- 
tion to the ceiling, instead of spoiling the | 
appearance of the part to which it is fast- | 
ened. Porcelain bas proven its efficiency 
and desirability for such work, and is being 
very largely used of late by the Saw- 
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Fic. 1.—Nrw Cremine Cut-Out OF THE 
ELectrRic CoMPANY. 


yer-Man Electric Company, the manu- 
facturers of this cut-out. In Figs. 2 and 3 
is shown the new expanding wire lamp | 
guard, for which a patent has been applied, | 
and which is made specially to fit the Saw- 
yer-Man lamp. No holders are required for 
this guard, as the slides, which, it will be | 
seen, are down near the middle of the guard | 
in Fig. 2, have been pushed to the lamp | 
socket in Fig. 3, tightly clamping it. This | 
is a very convenient lamp protection. | 














SAWYER-MAN 


General expenses (including repairs to 


factory, machinery and tools). ........ 767,087.56 
ee $1,362,889.35 

Lease and rentals (paid to leased com- 
SE vous <sceosecgeeseensees. eens went 215,555.94 


$1,137,333.31 
Extraordinary expenses, patent and 


legal, experimental, interest and dis- 
count... “ a ens eee 407 525.54 


Net profits for the year....... $729,807.87 


Notre. —The repairs to factory, ma- 
chinery and tools, amounting to $96,- 
135.58, also the experimental expenses, 
amounting to $62,146.07, have been 
charged out to the current year's busi- 
ness. 


$1,492,406.15 
2,896,709.07 


Total sales for year.......... $4,362,115.22 
-__——__© = eo —__— 
New Lighting Scheme. 
Says the New York Press : 
‘*Paris bas just taken a step 
which isa hint to New Yorkers 
wh» are agitated over the 
deadly electric light wires. 
There are companies in Paris 
which deal in compressed air 
for motive power, just as the 
big steam company and the 
gas companies deal in steam 
and gas in New York. One 
of these companies has just 
been awarded a contract for 
street lighting on a novel 
plan. The company distrib- 
utes power through its con- 
densed air system to a vast 
number of small dynamos, 
each of which furnishes the 
electric light for a small 
pumber of lamps. The elec- 
tricity generated in this small 
way is not at all dangerous. 
The lighting is perfect. The 
cheapness is said to have been 
the determinate feature in 
the letting of the contract. 
Now, isn’t that something for New York to 
ponder over ?” 








Fies. 2 anp 8.—Expanprna-W1RE LAMP GUARD. 


Earnings and Expenses of the Westing- 
house Electric Company (and Leased 
Companies) for the Year 1889. 

The following statement of the business 
of the Westinghouse Electric Company for 
the past year shows the great strides made 
in this field by this progressive company. 
The sales for the second half of the year 
are nearly twice as great as for the first half, 
and this is said to be largely due to the fact 
that the leased companies were practically 
not in full operation until the first of July, 
1889. The statement, as sent out by Secre- 
tary A. T. Rowand, is as follows : 


Total sales for the year................. $4,362,115.22 
Cost of manufacture, including mate- 





rial, labor, manufacturing supplies, 
and all royalties paid.................. 2,242,138.30 
Manufacturing profit.......... $2,119,976,92 


—— Articles have been filed in the Cam- 
den N. J., county clerk’s office by the 
McLaughlin Electric Company increasing 
the capital. Incorporators Louis E. Pfeiffer, 
John J. McFarlane, Geo. F. Work, J. F. 
McLaughlin, Wilson R. Kerr, John J. 
Sweeney, all of Philadelphia, and William 
J. Coite, of Haddonfield, N. J. 


— A special meeting of the stockholders 
of the Kingston, N. Y., Electric Light, Heat 
and Power Company will be held at the 
office of the company, in the station of the 
company in that city, to determine whether 
the capital stock of the company shal! be 
increased to the amount of $100,000, to con- 
sist of 1,000 shares of the par value of $100 
per share. 








—— The Board of City Trustees, of Napa, 
Cal., granted the Thomson-Houston Com- 
pany a franchise to erect and maintain in 
that town for 25 years, an electric light 
plant. 

—— A long and tedious argument is in 
progress before Judge Andrews, in New 
York City, regarding the respective rights of 
the city and the Standard Subway Construc- 
tion Company. 


— The Blue Hill Electric Company, 
Canton, Mass., have purchased of the Re- 
vere Copper Company a piece of land near 
the stone viaduct, for the site of the electric 
light station. The building will be of brick, 
and work will be commenced just as soon as 
the contract is awarded. 

—-— The Mount Morris Electric Light 
and Power Company, of New York City, is 
about to increase the capacity cf its central 
station plant in Harlem. The company or- 
dered a few days ago Westinghouse alter- 
nating current apparatus of 1.500 lights ca- 
pacity. With this addition, the total capac- 
ity of the plant will be 11,500 lights. 


—— Ata meeting of the directors of the 
Westinghouse Electric Company, held March 
5th, at Pittsburgh, Pa., P. F. Kobbe was 
elected treasurer, and W. L. McCullagh, 
assistant treasurer, to fill the vacancies 
caused by the resignations of John Caldwell 
and A. T. Rowand. No more faithful and 
experienced men could have been found for 
these important positions. 


—— The Beaver Valley Electric Company, 
of Rochester, Pa., is about to begin the fur- 
nishing of electric light. The organization 
was chartered a short time ago, and a few 
days since a contract was made with the 
Westinghouse Electric Company, of Pitts 
burgh, for alternating current apparatus. 
The company will start out with a capacity 
of 1,000 lights, and increase as occasion 
cemands, 


—— The new storage battery for the light- 
ing of cars by electricity, recently tested on 
the Chicago and Northwestern, has a capac- 
ity that will supply 10 lamps with light for 30 
consecutive hours. This has been accom- 
plished by other systems, but the point of 
greatest interest to railroad corporations is 
that this apparatus weighs but 1,280 pounds, 
or about one-half the weight of storage 
batteries hitherto in use. This reduction in 
weight means a reduction in cost. 


-—— Slater, Mo.—The city authorities noti- 
fied the electric light company which lighted 
the city, that after Feb. 15th they would not 
pay for any more lights; the lighting being 
very unsatisfactory. The plant has closed 
down, and will, in all probability. be bought 
by a localsyndicate. The plant is owned by 
New York parties. The company badaten- 
year contract, and was paid $2,250 a year 
for its lighting. It has only been in oper- 
ation two years, 


—— TheGalena Electric Power and Mining 
Co., Galena, Kas., has been formed ; direc- 
tors, William B. Stone, of Galena; A. W. 
Walburn, of Fort Scott ;.Charles E. Hart, 
of Baxter Springs; Arthur -E. Stilwell, 
Delbert J. Haff, Ira C. Hubbell and Charles 
S. Rusling, of Kansas City. The capital 
stock is fixed at $200,000, and all is paid in. 
The company proposes to locate a motor in 
front of each mine and operate its machinery 
by electric power. They will also establish 
an are light system in Galena. The Thom- 
son Houston system will be used. Galena 
is an enterprising, wide-awake coal mining 
town of 2,000 or 3,000 inhabitants, in the 
southern part of Kansas. W. B. Stone, one 
of the directors of the new company, is a 
wealthy mine owner, aod it is for his mines 
more than any others, that the company was 
formed, 
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The Theory of Armature Reactions in 
Dynamos and Motors. 

Under this title, Mr. James Swinburne 
read a paper before the Institution of Elec- 
trical Engineers, London, at its meeting held 
February 138th. The paper is very lengthy, 
and we herewith present an abstract. 

After a few prefatory remarks, the lec- 
turer stated that as C. G. S. units were now 
used by electrical engineers generally, he 
would refer to them in his paper: 

It seems to be generally supposed that 
electrical engineers are in full possession of 
means for designing a dynamo or motor. 
This is no doubt the case as regards very 
small machines, and when considered with 
reference to no load. Asnot only the excita- 
tion necessary at full load, but also the best 
dimensions of the magnets and the proper 
shape of the pole-pieces, depend on the 
armature reactions, and as the armature 
reactions are of immense importance in large 
machines, such machines cannot be designed 
with accuracy unless the armature reactions 
and position of the brushes at full load can 
be foretold. The magnetic potential will be 
denoted by the symbol 2 ; and for want of 
aunit of its own, it may be measured in 
ergs. An ampere-turn thus _ a magnetic 
potential of 47/10 ergs, or 1.26 ergs. 

As single-magnet machines are very 
largely used now, and a type can be taken 
which is approximately that used by most 
of the large representative makers, such a 
machine may be taken as an example. A 
formula which gives the size of iron, and 
the excitation needed, will then be worked 
out. 

The vertical line through the center is 
taken as at zero magnetic potential at no 
load. Assuming the length of the core to 
be the same as that of the pole-pieces, and 
calling the external radius of the core 7, and 
the radial depth of the dises 4, and the length 
of core a and the armature induction Ba, the 
surface integral of the induction, or what 
may be for shortness called the total arma- 
ture induction, is2a@6 Ba, The desired ar- 
mature induction is here assumed. The dis 
tance, /,, which represents the length of iron 
that has to be magnetized to the induction 
Ba, depends on the arc of embrace of the 
pole-pieces ; but a large error in the estimate 
of this length causes a very small error in 
the design of the machine, as very little of 
the excitation is spent on this part of the 
magnetic circuit. The fall of magnetic po- 
tential over 4 J, } la Basu, and may be 
written 4 2, The induction in the air gap 
depends on the armature induction, the 
radial depth of the discs, and the pole-face 
angle. It will be written Bg. The line 
integral of the induction across the gap 
is 4, B,, where g is the distance across the 
gaps. 4¢B, may be written $2 The 
fall of potential from the middle of the yoke 
to the pole-piece depends on the length of 
the circuit and the induction. It may be 
written $/m Bm/#, or $ 2m, As the other 
half of the magnetic circuit is similar at no 
load, the line integral of the magnetic force 
needed in the shunt is 2g = Qm + Qg + Qy. 
As to the length of the field magnets, it 
depends on the total excitation needed. 

At full load the armature iuduction has to 
be increased to allow for the resistance of the 
armature and series coils, and sometimes for 
the leads also. A higher value is therefore 
taken for Ba, and therefore for 2, The 
effect of the armature current itself may be 
divided into two components; and in the 
case of a drum armature, which may be 
taken for the sake of simplicity, the electrical 
effect is the same as if the external con- 
ductors were connected acrcss the ends, as 
shown in Fig. 1. There is thus a belt of 
current-turns opposing the field excitation, 
and another belt acting at right angles to it. 
These may be called the back and the cross 
ampere-turns, and the induction produced by 
them, the back and the cross induction, re- 
spectively. The breadth of these belts, or 
the number of turns in each, depends on the 
lead of the brushes. For the present the 
lead of the brushes may be assumed. The 
extra difference of magnetic potential be- 
tween the pole-pieces due to the back cur- 
rent-turns is Cm »/10, where C is the arma- 
ture current in amperes, and 7» the number 
of external armature conductors in the belt 
of back turns, 7, being the number of ex- 
ternal armature conductors. This may be 
written, 

Ry aw FONG MG... wc vcccces (1) 
The difference of potential of the pole-pieces 
at full load is this: Q, + Q) + Q,; and 
2, and Q, are greater than at no load, be- 
cause the armature and gap induction are 
higher. The difference of potential between 
the pole-pieces may be shortly written, {p. 
In a given type of dynamo the percentage 
of waste field varies directly as the differ- 
ence of potential of the pole-pieces, pro- 
vided the field magnets are not strongly 
magnetized, and is independent of the linear 
dimensions. The actual waste field, how- 


ever, varies directly as the difference of mag- 
netic potential between the pole-pieces, and 
directly as the linear dimensions, or as the 





diameter of the armature. If the armature 
cross-sectional area is 2 a }, and the arma- 
ture induction is Bg, and if the field induc- 
tion desired is Bm, the cross section of the 
field magnets must be 

Am=24a)bB,/Bm+7r2,/MBn... .(2) 
where M is a coefficient depending on the 
type of the machine. This coefficient can 
be readily determined from another machine 
of the same type but of different size, and an 
error in its estimation makes comparatively 
little difference in the dynamo. 

In ordinary signal-magnet machines M is 
generally above .08 to .085; in double-magnet 
machines it is less. Of course a great deal 
depends on the mounting of thedynamo. A 
machine let into a bed plate, as is often nec- 
essary in the case of direct coupled engines, 
has more leakage. 

An equation for the shunt and series exci- 
tation is now to be found. From (1) the 
field induction is found : 


Bm=2ab Ba/Am+?r2p/MAm........-. (8) 


Giving the value of B, and &, at no load, 
the value of Bm at no load is obtained. The 
shunt excitation is thus: 


2,= laBa /Mat+g Bet+ lm Bm/tm..- -(4) 
in ergs, or this number divided by 1.26 in 





Fic. 1. 


ampere turns. By giving the full load 
values of Bg and &, the total excitation, 


2, +m=laBa/ta +7 Cnp/10+ 
9B, + lm Bm ft. ..(5) 


is obtained, and, of course, the difference 
gives the series excitation. Of course the 
full load field induction has already been 
assumed in finding the size of the magnets. 
It must not be Speqotton that all this time 
it has been assumed that the load of the 
brushes, and, therefore, 2, is known. 
Returning to Fig. 1, a closed line, adc, 
may be drawn, which is interlinked with all 
the armature conductors under the pole- 


piece. The magnetic potential round this 
circuit is 
Rt Wes ities tscicwssvecuedave (6) 


where 7 is the number of armature conduc- 
tors, and C is the armature current as before, 
and # is the angle of embrace of the pole- 
piece. As the permeability of the iron, both 
in the part of the armature and of the pole- 
piece through which this line passes, is great, 
the whole difference of potential may be 
taken as being between the core and pole 
piece. The induction under the leading cor- 
ner, due to cross current-turns only, is then 
—n C0/2g X10, and under the trailing cor- 
ner it is + nC6/(2gX10). The field is thus 
weakened under one corner, and, provided 
the permeability of the iron is practically in- 
finite. equally strengthened under the other, 
being at its normal value half-way down. 
The cross induction has in this case no direct 
effect in increasing or lessening the E.M.F. of 
the machine. If a dynamo were enlarged to 
scale, the field excitation would increase as 
the linear dimensions, but the armature 
current-turns, assuming the same current- 
density, would increase as the square of the 
linear dimensions. Machines with single 
magnets, and fairly large outputs for the 
size of their armatures, become difficult to 
design when they have armatures above 35 
to 40 cm. diameter. If the pole-pieces are 
made small, so as to carry the induction due 
to the field coils without saturation, one side 
will be to some extent saturated by the ad- 
ditional induction due to the cross current- 
turns. If the armature is Gramme-wound. 
the lower brush will then need more lead 
than the upper, and sparking at the lower 
brush in single-magnet Gramme machines 
thus frequently arises. This effect is some- 
times very marked in machines with cast 
iron pole-pieces. 





A double-magnet two-pole machine can be 
made up to a larger size than a single by 
shaping the pole-pieces so as to throttle the 
cross induction. A common type of machine 
is shown in Fig. 2, with the pole-pieces so 
cut. If it beassumed for the moment that 
the armature section current can be reversed 
with no appreciable field, the largest pole 
angle that can be used is when the gap in- 
duction due to the field excitation is equal 
and opposite to the cross induction under the 
leading corner ; that is, when 

6—=2 y [(gBa, X 10)/nC(r X }g)]......(7) 
As the armature sections need a sensible field 























Fie. 2. 
to reverse them, the pole angle must be less 
than this. 

As a convolution passes under a brush its 
current falls from the normal to zero, and 
then rises to the normal in the other direc- 
tion, and the brush leaves the commutator 
strip just at that instant, else there would be 
sparking. To find what field the convolu- 
tion must be passing through to produce 
this result, the variation of the number of 
lines of induction through the convolution 
must be found, and thetime of short-circuit- 
ing known. Any lines of induction through 
the convolution must pass, 1st, round by the 
field magnets, thus taking the same course 
as the field-magnet induction ; 2d, through 
the armature and air gap in the same way as 
the field induction, and then from pole to 
pole across the external air like the field 
leakage ; 3d, through the iron of the arma- 
ture in the immediate vicinity of the con- 
ductor, and round the conductor by the air. 
Fig. 5. In a Gramme armature there are 
two more paths—4, like 3, only inside the 
armature ring, and 5, round the ring. The 
last is neutralized by the reversal of the op- 
posite section, and if an uneven number of 
sections were used the closed armature circuit 
would dampit. Asto the first, any variation 
of the induction of the field magnets would 
be damped by the closed copper field magnet 
coils, not to speak of the closed armature 
coils forming the belt of back ampere-turns. 
In addition to this, if the current died away, 
and increased up to its normal in the opposite 
direction uniformly, the current-turns linked 
with the circuits 1 and 2 would remain con 
stant, for on one side there is a constant in- 
crease of back current-turns, and on the 
other the reversed or forward turns are again 
crossing the lines 1 and 2. There could thus 
only be variation of induction round circuits 
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i and 2if the current in the section did not 
change uniformly. Any change in the in- 
duction round such a circuit as 2 would be 
damped by the Foucault currents produced 
in the pole-pieces, as the current is small and 
the frequency enormous. 

The third course—3—may be treated as if 
the convolution were stretched out straight 
in air. The self-induction could then be cal- 
culated. As half the circuit round the wire 
is through iron, the self-induction may be 
doubled. The conductor may be taken as 
a linear conductor, and the self-induction of 
the active part taken within reasonable 
limits. To give some idea of the magnitudes 





dealt with, we may take, as an example, a 
drum armature of 15 cm. radius and 88 cm, 
length, with 120 external conductors, giving 
100 volts and 400 amperes at 800 revolutions 
per minute. Working out the self-induc- 
tion and resistance of a convolution roughly 
at 1,236 10-* and .000456 ohm, the electio- 
motive force necessary to bring the current 
to 200 amperes comes out .274 volt, and the 
field needed to reverse is Bg — 685. 

The field necessary for the reversal of the 
current in a section being known, the posi- 
tion of the brushes can be determined. 

If the armature had no current the field 
would fall off very quickly round the arma- 
ture after emerging from under the pole- 
pieces. At no load, for instance, the dispo- 
sition of the lines of induction is, roughly, 
as shown in Fig. 4. In this case the lines 
that enter the uncovered part of the arma- 
ture are all cramped together at the pole cor- 
ners. The lines leaving the shanks-of the 
magnets pass right across and do not enter 
the armature at all. 

If the cross current-turns are alone con- 
sidered, a disposition, roughly, as shown in 
Fig. 5, is obtained. There are no lines 
across, so the lines are cramped together 
where they leave the armature only. If 
Figs. 4 and 5 were superposcd, the opposite 
inductions would be equal quite close to the 
leading pole corners. The exact position 
would be difficult to determine, but by such 
arough method as that just described the 
position can be found so as to make no sen- 
sible error in the calculations. It is clear, 
then, that except in the case of very small 
machines, or machines with very light loads, 
the position of non-sparking of the brushes 
is close under the leading pole corners. 

A glance at actual machines shows that the 
conclusion here arrived at theoretically—that 
the brushes are almost under the leading 
pole-corners—is correct. The angle of lead 
of brushes at full load thus depends on the 
pole angle, and the back potential, 2, can 
now be given in the form (~—4) nC/10, 

Equation (5), for the full-load excitation, 
can therefore be written, 

Q.m—laBalea + (7 — An C10+9Bz, 

+ ln Bn//m. -- -(8) 

Equation (2), for the cross-sectional area 
of the field magnets, also becomes, in full, 

Am = 2ab Ba/Bm + 7 [2 Bala + 9 Be + 

(7 — 0) n C/10] M By... .(9) 

Probably the greatest problem that still 
remains for dynamo makers to grapple with 
is that of lessening or avoiding sparking at 
the brushes. At present it is necessary to 
move them whenever the load of the machine 
is altered. An attendant is therefore neces- 
sary if the brushes are to be kept in good 
order. 

As a very weak field is enough to reverse 
the current in a section, a small pole-piece 
might be so applied to the armature as to re- 
verse the sectious at any convenient place. 
If the reversal could take place in such a 
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position that the brushes would have a nega- 
tive lead, the back current-turns would be 
converted into forward current-turns, and a 
machine could be designed to give constant 
electro-motive force, or even a higher electro 
motive force at full load, without any series 
winding on the magnets at all. Reversing 
pole-pieces, as they are called, were brought 
out some two years ago. Fig. 6 showsa 
simple case. Two reversing pole-pieces are 
shown. In orderthat there may be some in- 
duction in the same direction as that in the 
left limb of the magnet, it is clear that the 
line integral of the magnetic force from A 
to B must be positive. If the brushes are 
under these reversing pole-pieces, the line A 
B passes through the neutral points, and the 
cross potential in x  C/10. Each reversing 
magnet must therefore have 4 n C ampere- 
turns on it to counteract the cross current- 
turns, and a few more to cause the reversal. 
In large machines these pole-pieces are thus 
difficult to work in. 

If the reversing pole-piece A is made 
larger, and attached to the yoke, the same 
number of magnet turns is necessary, as the 
yoke is at the same magnetic potential as the 
center of the armature, if the magnet limbs 
have equal coils, and the left pole-piece is 
not highly magnetized. 

It is probable that some form of reversing 
pole-piece will come into general use. 

The advantages to be gained by such an 
arrangement are very great. The brushes 
do not need to be shifted as the load varies, 
which saves attendance and wear. Back 
current-turns are avoided, and this reduces 
the expense in the series field windings, and 
saves power now wasted in them. ‘The field 
magnets can be made smaller, and the in- 
duction in them wil] be the same at full load 
as at ho load, so that the electro-motive force 
will not be unstable at light loads—a state 
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of things which is not always avoidable at 
present. é 

Having discussed the theory of dynamos, 
its application to motors is, of course, ex- 
ceedingly simple. A motor is nothing but a 
dynamo running the other way, as a dyna- 
no is a practically reversible machine. 

Fig. 7 shows a dynamo armature with the 
position of the brushes and the back and 
cross armature windings. For simplicity 
the brushes are shown as touching the out- 
side of the armature instead of the commu- 
tator. 

Suppose the direction of the currents in 
the field and armature to remain the same, 
but the direction of rotation of the armature 
to reverse, the dynamo then becomes a motor. 
The brushes must be inclined the other way, 
is shown dotted, otherwise the ends would 
catch in the commutator. The cross and 
back turns remain as before, so that the 
armature curreat opposes the field excitation. 
It has sometimes been said that the armature 
current assists the field in a motor, but this 
can only take place if the brushes are given 
, negative lead. The same result is obtained 
in a dynamo by putting the brushes back ; 
but in both cases, of course, this leads to ex- 

sssive Sparking. It is sometimes imagined 
that some effect of the convolutions being 
commuted acts differently in a motor, but a 
rlance at the diagram shows that the action 
s completely reversed. The section being 

»mmutated in a dynamo, opposes the move- 
ment of the armature; in a motor it assists 
the armature. No appreciable Foucault 

irrents can be caused by the reversal of the 
section. If any were, they would assist the 

ynamo and oppose the motor, so that they 
vould also be reversible. 

There is no point in which the dynamo is 
iot perfectly reversible, and there is no 
foundation for the idea that a motor shoui} 
1avea large armature and a weak field. In 
so far as any motor departs from the design 
of a good dynamo, it is bad. 

Of course the winding of the ficld magnets 
in a motor is different. 

The winding and design of magnets cf 
motors has received but little attention. Sup 
pose a motor is to run at constant speed on a 
constant-potential circuit. The shunt ex- 
citation is 

2, ™ be Baol Ho +9 Bgo a bin Bino/ ‘. 

At full load the armature induction must 

be reduced so that the full-load current 
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Fie 5, 
passes. If E is the terminal electro-motive 
force and R the armature resistance, the ar- 
mature induction at full load Bar = Bao (E— 
C R) /E, and the gap induction is also re- 
duced in the same proportion. The full- 
load magnetic potential of the field coil is 
Qs1m = la Bar/Ha + (7 —An c/10 +9 Bg + 

tes Bunfitmn «~~ (8) 
The alteration of the first and last terms 
makes so little difference to the value of 
Qmis or &, that it may be disregarded. 
The full load excitation is thus increased by 
(7—0) n C/10, and decreased by the differ- 
ence between 2 g Bgo and 2g Bge. That is 
to say, extra field excitation is needed to 
counteract the back current-turns on the ar- 
mature, and less excitation is needed to pro- 
duce the reduced air gap induction. If these 
are equal, the machine will keep constant 
speed when shunt-wound. In a small or 
slow machine the armature loss is large ; in 
a large one the back induction is great. A 
small machine, therefore, needs backward- 
wound series coils, and a large one forward- 
wound. If (x—#nClO—2 9 Bo—29 
Ber. the sbunt ampere-turns needed at no 
load and full load differ only by the differ- 
ence of excitation needed to magnetize the 
iron of the field magnets and armature. 
As the field induction in a motor is high- 
est at no load, the area of cross section is 





A 2@a68B,/Bm+r2,/MBn.........(2) 
it is .u3 somewhat smaller than in the case 
of tic corresponding compound-wound dy- 
nam 5 

As a shunt machine is simpler to make 
than a compound, and as a differentially 
wound motor may start backwards, shunt 
winding is preferable. Within wide limits 
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of size constant-speed motors can be de 
signed with simple shunt winding. All that 
is needed is to make & equal to 29 Byo — 
29 Ba. Sy —=—(7 —4)n C/L0, and Bg = 2 
ab Bazl (a+d) (rn +4), where d is an 
allowance for fringe, and 4 is also made a 
little large to allow for fringe. This gives 
rO—@@—=—2MWab Bi W(at+d(r+iq) 
ne ...(10) 
This appears to be complicated, but when 
the symbols are replaced by pbumbers for a 
ac.ual machine, of cours¢ it is quite simple. 














It will be found that in very small motors 
this makes the pole angle too small, while in 
large machines the pole-pieces would em- 
brace the armature so much as to cause 
excessive magnetic leakage and reversed in- 
duction under the trailing corner, unless the 
ole-pieces are designed to obviate this. 
———_o_>o—__— 


Demurrer Sustained, 


Judge Field, of the Supreme Court, Bos- 
ton, has sustained the defendant’s demurrer 
in the case of the Suburban Electric Light 
and Power Company vs. the Board of Alder- 
men, of Boston. The judge says: 

‘*T think that the subject matter of the 
petition is within the judicial discretion of 
the board of aldermen, and that this discre- 
tion cannot be controlled by this court.” 

The proceeding was a petition for a writ 
of mandamus to compel the board of alder- 
mev to grant the petitioner location in the 
streets of the city for its posts. The peti- 
tioner contended that it had a valid contract 
with the city, made with Superintendent of 
Lamps Allen. for lighting certain districts of 
the city, and that under Chap. 109 of the 
public statutes, the board of aldermen was 
oblized to grant the location for posts. The 
statute in question provides, in Section 3, 
that ‘‘the mayor and aldermen of a place 
through which the lines of a company are to 
pass shall give the company a writing speci- 
fying where the posts may be located.” The 
petitioner will probably take the case to the 
full court. 


A New Incandescent Lamp. 

A new incandescent lamp is being intro- 
duced after careful experiments and tests, 
by the Seely & Taylor Manufacturing Com- 
pany, of this city. It is known as the Back- 
strom incandescent lamp, a view of which | 
we give in this issue. The lamp is made to 
fit all sockets, and as the large lamp fac- 
tories are overcrowded with orders, this new 
lamp will no doubt meet with a demand at 
once. The carbon filaments are made from 
raw silk thread, put through a careful pro- 
cess of manufacture, having a high resist- 
ance, and its temperature can be raised with- | 


| 
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Tue Backstrom LAmpP. 


out danger of breakage due to sudden shocks 
by quick switching. 
The manufacturers state that the filament 
does not discolor the globe, as the support- 
ing needle attracts all disintegrated particles | 
of carbon, thus preventing the disintegrated | 
particles from being deposited on the globe, 
which becomes gradually blackened, thereby | 








impairing the light. 

The carbon having the advantage of being 
supported at both ends, preventing vibra- 
tions and drooping, the life of the new lamp 
is guaranteed, and the claim is made for it 
that it will last longer than any at present 
on the market. 


| 
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The Herkimer Electric Company has 
been incorporated with the Secretary of 
State, at Albany, N. Y.; to manufacture 
and operate machinery and power neces- 
sary for producing light, heat and power 
by electricity, and electric lighting, and 
to manufacture and use electricity for 
producing light, heat and power, in the 
villages of Herkimer, Ilion and Frankfort. 
The capital stock is $50,000, divided into 
500 shares ; and the incorporators are Palmer 
M. Wood, Charles W. Palmer, Cornelius 
R. Snell, Frank L. Preshaw and Charles 











Brown. 





The Electric Light Situation in Troy, 
N. Y. 

The Troy Standard takes this view of the 
matter: ‘‘The giving of the contract to 
light this city by electricity to the Troy Gas 
Light Company by the contracting board, is 
an outrage. That company has no plant, 
and we believe it does not intend to start-a 
new one. The directors will try to freeze 
the electric light company out and force it 
to sell. Then the gas company will scoop it 
in, and when the next bids are called for, it 
will charge as much as it pleases for lighting 
the city, and will get it, too. The rule of 
Murphy is being carried with a 
high hand, and if a stop is not 
put on him, this city will suffer 
more in the future than it has in 
the past. He does not care how 
much the interests of the majority 
are injured as long as his own do 
not suffer. To-day he controls 
every department in this city. 
The way he has run them is 
shown by the high taxes and 
empty houses. People are being 
driven from the city because they 
cannot get work. The manufac- 
turers who employed them have 
been forced away by the high 
taxes. The only way to redeem 
Troy from certain ruin is to de- 
pose the mén who do the czar’s 
bidding. No help need be ex- 
pected from his tools. A citizen’s 
party is what is needed. Let all 
who are in favor of saving their 
property join in the movement 
and oust from power this octopus, 
whose tentacles are on all 
branches of the city’s govern- 
ment.” 

ee 

The Printing Office Towel. 

When I think of the towel, the 
old-fashioned towel, that used to 
bang up by the printing house 
door, I think that nobody, in 
these days of shoddy, can ham- 
mer out iron to wear as it wore. 
The tramp who abused it, the 
devil who used it, the comp. who 
got it when these two were gone ; 
the make-up and foreman, the 
editor, poor man, each rubbed 
some grime off while they puta 
heap on. In, over and under, 
‘twas blacker than thunder, ‘twas 
harder than poverty rougher than 
sin ; from the roller suspended, it 
never was bended, and it flapped 
on the wall like a banner of tin, 
It grew thicker and rougher, and 
harder and tougher, and daily 
put on a more inkier hue; until 
one windy morning, without any 
warning, it fell on the floor and 
was broken in two.—Burdette. 

———__ ome 

Officers Elected. 

The Hudson River Telephone Company 
held its annual meeting last week, and elected 
the following named officers : 

Directors, Jno. E. Hudson, C. J. French, 
Theo. N. Vail, David B. Parker, W. H. 
Eckert, James Bigler, A. B. Uline, H. L. 
Storke, Jos. P. Davis. 

President, Jos. P. Davis. 

Vice-president, A. B. Uline. 

Secretary and treasurer, H. L. Storke. 

General manager, A. B. Uline. 

Executive committee, Jos. P. Davis, David 
B. Parker, H. L. Storke. 


—_—__ + 
There is a rumor that electricity will 


be used as a motive power for the canal 
boats between Lowell and Boston, if per- 
mission is secured from the legislature to 
construct tbe same. 





The Erie, Pa., Telephone Exchange 
was established in 1879, and in 1883 that 
place became a part of the system of the 
New York and Pennsylvania Telepbone and 
Telegraph Company. Erie has about 430 
instruments, and is connected with Buffalo, 
Jamestown, Warren, Corry, Dunkirk, and 
other important surrounding places, besides 
the local villages of the county. 
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The American Electrical Works, 














Providence, is one of the busiest electric 
wire and cable manufacturing companies in 
the country. The high quality of goods 
sent out is always kept up, and is a potent 
reason for the company’s popularity. Mr. 
P. C. Ackerman, in charge of the New York 
office, in the ‘‘ Telephone Building,” has built 
up a fine business in this section, and has re- 
cently been compelled to secure additional 
office facilities. 


F. B. Aspinwall, 112 Liberty street, 
New York, has just installed a Hoffman 
damper regulator for the Jersey City Electric 
Light Company. The Burlington, N. J., 
Electric Light Company and the Edison 
Illuminating Company, of Lebanon, Pa., 
have each purchased a Lyman & Warren 
improved steam exhaust pipe head, for 
which Mr. Aspinwall is agent. The ready 
sale of both these devices attests their great 
practicability and popularity. 


The New York Electrical Manu- 
facturing Company is the title of a new 
organization formed for the purpose of man- 
ufacturing the Barriett motor and dynamo 
and general electrical supplies. The offices 
are in the Western Union building, in 
Twenty-third street, and the factory at 154 
and 156 West Twenty-seventh street. All 
the gentlemen interested in this company 
have had long experience in the electrical 
field. Augustus Noll is the general man- 
ager. 


The Aluminum Brass and Bronze 
Company has moved its New York head- 
quarters to the Stewart building, No. 53 
Chambers street, and has secured a suite of 
as well lighted and convenient offices as 
could be desired. This company has one of 
the finest and most modern rolling mills in 
the country, located at Bridgeport, Conn., 
and is manufacturing the Cowles aluminum 
and silicon alloys in ingots, sheets, rods, 
wire and castings, and is also making a 
specialty of the silicon bronze wire, which 
is attracting a good deal of attention in 
electrical circles. Mr. Thos. L. Fowler is 
general manager of the New York office, 
and is assisted by Mr. Samuel B. Hawley, 
agent, and Mr. Frank G. Stone, all of these 
gentlemen being well known in the electrical 
field. 


The Meter System.—The method of 
furnishing electric light on the meter system 
is daily becoming more and more recognized 
as the only equitable manner of supplying 
the electric current. This is a tact which is 
now as readily acknowledged by the con- 
sumer as by the electric light companies. 
The former appreciates the meter because he 
knows he only pays for what he uses, and 
the companies are equally confident because 
the meter assures them a fair return for their 
invested capital. In view of this, it is not to 
be wondered at that the sale of meters for 
registering the electric current is constantly 
increasing. The Shallenberger meter, owned 
and manufactured by the Westinghouse 
Electric Company, Pittsburgh, Pa., has met 
with extraordinary success. The company 
has already made over 17,000 meters, of 
which number 16,000 are in actual daily 
operation, while the balance are contracted 
for. The meter is a purely mechanical con- 
trivance, and its workings are perfectly ac- 
curate. 


Good Insulation Indispensable. 
—The Pittsburgh Leader, in a recent issue, 
sounds a loud and timely note of warning on 
the dangers of fire and accidents arising 
from the careless workmanship and poor 
quality of wire being used in the wiring of 
public buildings and private residences. It 
states that in a number of buildings so wired 
in Pittsburgh, it has been found necessary to 
warn the owners not to have the current 








turned on for fear of an accident that might 
result in the loss of life. This is a most de- 
plorable state of affairs truly, when it is 
remembered that there are safe wires avail- 
able. As regards this part of the questioa, 
the Leader prints a lengthy interview with 
Mr, George O. Morse, of the Morse Supply 
and Construction Company, Pittsburgh, 
from which we quote the following remarks: 

‘Time alone will develop the fraud that 
has been practiced in this city by so-called 
electricians. Poor workmanship is exceed- 
ingly dangerous, especially in electrical ap- 
pliances and methods. But far worse is the 
material that is being put into the houses. 
One might as safely put a red-hot coal in a 
pile of shavings and expect it to be safe, as 
the wire that is used in one out of every 
three houses that have been wired in this 
city. A house wired properly means the 
perfect insulation of the wire. 

‘This so-called weather and fire-proof 
wire, which has been pronounced safe by the 
board of underwriters, is nothing but the 
bare copper wire wrapped with cotton, then 
covered with a poor braid, and finally 
soaked in coal tar. It is far from being fire- 
proof, for it will burn almost as readily as a 
match, even when it is new. When it is 
dried out it is as ignitable as a tinder box. 
This is the quality of wire that is used by a 
number of the construction companies, and 
has been put in two-thirds of the buildings 
that use electricity in thiscity. * * * It 
costs only about one-third as much as Oko- 
nite, and the profits from wiring a house 
with such a material is fully twice as large, 
so one can readily understand why it is used 
so extensively. It is made of a poor grade 
of copper, and the insulation is so poor that 
the covering pulls off easily, leaving the wire 
bare. This is how so many houses have 
grounded wires. The moment the wires 
come in contact with each other, or with a 
gas pipe, they ignite and the fire flies. The 
covering on the wire takes fire readily, and; 
if close to any inflammable material, there i is 
bound to be aconflagration. * 

“The people themselves, et are 
largely to blame, for they will not pay the 
price for good work. A customer will come 
in and ask for an estimate for wiring a house 
in first-class style. Basing the figures on 
genuine Okonite, we furnish the price. It 
is expensive, because the wire costs from 
three to eight cents a foot. They will tell 
you they can get the work done for one-half 
from another electrician. The result is that 
no electrician can remain in the business in 
this city and do first-class work. I have 
seen bids for wiring houses, that called for 
Okonite wire, that the price was not suffi. 
cient to pay for the bare wire. * 
Not only are dangers increased from using 
cheap wire, but the light obtained is of a 
very poor quality. I can wire a house with 
Okonite and another with so-called fire-proof 
wire, and the difference in the quality of 
light will be as great as between 10 and 25 
candle-power light. The cause for this is 
that when the insulation is poor the wire 
sort of sweats, and part of the force of the 
current escapes. With Okonite, the wire is 
first insulated with tin, then a heavy coating 
of pure rubber, and on the outside of this, 
not as an insulator, but as a protection to 
the insulator, a heavy and closely woven 
covering of braided cotton. The wire is not 
fire-proof, nor is any wire such. 


* * * * * * * * 


‘‘T have until the last month refused to 
wire any building except with Okonite, but I 
had to fall in line with the others or give up 
the business. I could not begin to compete 
with those who used an inferior quality or an 
imitation of Okonite. For over six months I 
have been carrying as dead stock several 
hundred dollars worth of Okonite. The 
people would not pay the price, and I could 
not use it. I now use the underwriters’, but 
before beginning the contract I inform the 
owner of the building that I will not guaran- 
tee the work in any particular. If they are 
satisfied to take the risk, all right ; if not, 
some one else gets the job. The Westing- 
house companies manufacture their own 
wire, yet I venture the assertion that Mr. 
Westinghouse himself has his own house 
wired with genuine Okonite. A man that 
thoroughly understands electricity would 
have no other.” 

Just as long as the people allow the differ- 
ence in cost hetween a cheapand a good wire 
to influence their selection when wiring is to 
be done, just so long will we continue to 
hear of ‘‘ The Deadly Wire.” A good article 
at a fair price is far cheaper than a poor 
article at any price. 





WANTED by one of the lenge firms 
of Manufacturing Electricians in Great 
Britain, particulars and details of First-Class 
Ammeters and Voltmeters of which they are 
desirous of taking up the manufacture in 
England on a royalty, or as may be other- 
wise arranged. The instruments offered 
must be _ exceptional quality and design. 
Reply to X.¥., care of W. . WILLS, 





151 Gieeas Street, London, England. 





A CARD from the Automatic Switch 

Company, of Baltimore. 

To THE Eprror oF ELEcTRICAL REVIEW: 

My Dear Sir: In yourissue of February 
15th, we notice an article headed ‘‘ Doyle’s 
Motor Switch,” which is descriptive of an 
Automatic Motor Starting Switch, the inven- 
tion of Mr. Charles B. Doyle, of Chicago. 
Please be kind enough to inform your sub- 
scribers that the claims and objects of this 
Switch are covered by letters patent of the 
United States, issued to G. H. Whittingham, 
in January, 1889. and January, 1890, and 
now owned by this Company, and that the 


use of the said ‘‘ Doyle Motor Switch” will 
render them liable to suit for damages. The 
inventor, Mr. Doyle, doubtless does not 


know of our patents. We invite an investi- 
gation on his part, and will afford him all 
necessary information if he will place him- 
self in communication with us. 

We would not thus encroach upon your 
time and space, but believe it a duty we owe 
to your subscribers and Mr. Doyle, as well as 
ourselves. Very respectfully, etc.. 

AUTOMATIC SWITCH CO 
Wo. T. Moraan, Sec. and Treas 
Baltimore, Md., Feb. 25, 1890. 


FLECTRICAL PICTIONARY 


By EDWIN J. HOUSTON, A. M. 








655 Pages ; 396 I/lustrations ; Cloth. 


Gives a clear definition of the word, 
term or phrase, and a brief statement 
of the principles of science involved 
in the definition, with illustrations 
where necessar 

Sent, eithile prepaid, to any ad- 


dress on receipt of $2.50. 


ELECTRICAL REVIEW, 


i3 PARK ROW, 
P. O. Box 3329. New York. 


ELECTRICAL MEASUREMENT 


Instruments and Batteries of 
the Yery Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 
Catalogue of Standard Test Instru- 
ments furnished upon application. 

THE E. S. GREELEY & CO., 
6 ano 7 Dey St., New Yoru. 








SperryElectric Company, 
Factory 195-207 Cana Street, Chicagy, I 


MANUFACTURERS OF THE 
Improved Sperry High and Low Tension 
Systems of Arc Lighting, 
Claiming the Highest Efficiency, Reilability 
and Durability. Perfect Regulation. 


Large Factory Facilities. 


THE OWNERS of a large, 
modern manufacturing establish- 
ment in central New York, have 
business which occupies the plant 
for a part of the year only. They 
would be glad to undertake the 
manufacture of 


Electrical Apparatus, Dynamos, 


MOTORS 
Or any Appliances used in Electric Lighting 
or for Traction Purposes, 
for parties who may not have 
sufficient facilities for present 
orders. Capacity of the foundry, 
thirty tons of casting per day, 
which can be increased if desired. 
Machine shop well equipped with 
modern machinery and capacity 
for employing 150 to 200 men. 
This factory is exceptionally 
well located for receiving sup- 





plies and for getting low rates of 


freight both east and west. 

Correspondence addressed to 
“ELECTRIC,” care of Editor 
ELECTRICAL REVIEW, will re- 
ceive prompt attention. 














INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON Marca 4, 1889. 





Indian- 





422,419 Armature ; Chas. D. Jenney, 
apolis, Ind. 

422,438 Automatic switch for regulating the 
vower of electric batteries; Geo. B. Pennock 

rooklyn, N. Y 

422,445 a frame for electric railway 
motors ; Edward 8. Priest, Lynn, Mass. 

422,446 Arc lamp; Geo. C. Pyle, Indianapolis, 
Ind., assignor to the National Electric Head-Light 
Company, same place. 

422,45€ Carbon for electric lamps; Walter F 
Smith, Philadelphia, Pa.. assignor to the United 
Electric Improvement Company, Gloucester City, 


N. 

422,457 Treatment of storage battery plates 
Charles Sorley, New York, N. Y., assignor to the 
Anglo-American Electric Light Manufacturing 
Company, of West Virginia. 

422,505 Secondary battery ; Stanley C. C. Currie, 
Philadelphia, Pa., assignor to the United Gas Im 
provement Company, same place. 

422,511 Dynamo electric machine. 422,512 Elec 
tro-magnet ; Rudolf aeanyes, Yonkers, N. Y. 

22,524 Automatic circuit breaker; Marion ( 
a Providence, R. I. 
3 Secondary battery plate; William P 
Kookogey, Brooklyn, N. Y., assignor to the Kooko 
gey Electric Company. 
42% Galvanic battery; Jacob H. 
Phi we phia, Pa. 

422, 350. Compound insulating layer for electric 
coils ; Elihu Thomson, Lynn, Mass. 

422,556 Electric motor ; Henry E. Walter, Schen 
ectady, N. Y 

422,578 pm 9 i repeater; Thos. A 
Edison, Menlo Park, N. J. 

422,591 Suspension device for incandescent 
lamps ; Hiram W. Haydens and Chas. 8. Dikeman 
Waterbury, Conn., 4 to Holmes, Booth & 
Haydens, New York, N 

422,592 Reflector for i *. andescent lamps ; Frank 
Holman, Brooklyn, N. Y. 

422.604 aera telegraph receiver; Henry Mahn 
ken, New York, N. Y., assignor to the Commercial! 
Telegram C seo same place. 

422,634 Incandescent lamp socket 
Rockwell, Hartford, Conn. 

422,645 Electric railway ; 
land, Ohio. 

422,651 Insulator; Geo. E. 


Linville, 





; Frederick C 
Sidney H. Short, Cleve 


Stanley, Whitman, 
Mass. 

422,654 Electric time alarm and annunciator ; 
Nathan H Suren, Fort Worth, Tex. 

422,672 Galvanometer ; John Waring, 
ter, Conn. 

22,681 Armature for electric machines ; 
C. Wray, Peoria, Ill. 

422,722 Automatic telephone call ; 
penter, Minneapolis, Minn. 

422,730 Method of electric 
Coffin, Detroit, Mich. 


Manches 
John 
Henry L. Car 


welding ; Chas. L 


422,782 Magnetic separation ; Grudon Conkling, 
Glens Falls, N. Y. 

422,746 Electrical induction apparatus or trans 
former ; Michael Von Dolivo Dolrowolsky, Berlin 


Germany, assignor to the Allgemeine Elektricitats 
Gesellschaft, same place. 

422,755 Electro-motor engine; Sebastian Z. de 
Ferranti, Hempstead, county of Middlesex, Eng. 

422,765 Telephone switch system; Claude C. 
Gould, Ratavia, assignor to the og 7 _—— al 
Manufacturing Company, Wheatfield, 

422,773 Electro-magnetic prmeoncae hog rs ‘cornelius 
J. Hamilton, Philadelphia, Pa., assignor to the 
Novelty Electric ( ‘company, same place. 

422,855 Pulsating electric generator. 422,856 
Pulsating current motor. 422.857 Alternate cur- 
rent pulsating system. 422,858 Converting con- 
tinuous into pulsating electric currents. 422,859 
Pulsating current system. 422,860 Multiple cur- 
rent pulsating generator ; Charles J. Van Depoele, 
Lynn, Mass. 

422.862 Regulating electric motors. 422,863 Ar- 
mature for dynamos, etc.; Geo. A. Washburn, 
Cleveland, Obio, assignor to Ford & Washburn. 
same place. 

422,894 Automatic switch-adjusting mechanism 
or. ‘embroidering machines ; Roswell L. Smith, 
Nashna, N. H. 

422,895 Manufacture of carbons for electric lamps; 
Walter F. Smith, Philadelphia, Pa., assignor to the 
United * ae Improvement Company, Gloucester 
City, N.. 








FOR SALE FOR CASH. 
The Oswego Electric Plant, con- 


sisting of complete and __ perfect 


machinery, both are and incandes- 
cent, for sale at a very low figure. 
We have other business which de- 
mands our attention. 

Address, 


CARPENTER & HARRISON, 
OSWECO, KANSAS. 


R. D. WILSON & C0, 


ELEGTRIG 
SEGURITIES 


EXCLUSIVELY. 
We offer for sale 
Local Electric Co.s’ Bonds, netting 6% 
Mfg. Co.s’ Preferred Stocks, ie 7 
«“ & Common Stocks, “ 8% 
STOCK OF ALL THE ELECTRIC LIGHT AND 
WELDING MANUFACTURING COMPANIbS. 
Full information given on all Electric Securities. 
Correspondence invited. 


113 DEVONSHIRE ST., Room 21, BOSTON, 
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THE ALUMINUM BRASS ‘AND BRONZE COMPANY, 


Manufacturers of the 


GOWLES ALLOYS, 


Sheet Copper, Pure Aluminum and Aluminum Bronze, Sheet Brass, 
Commutator Bars, Silicon Bronze Wire, Electrical Copper Wire. 





STEWART BUILDINC, 53 CHAMBERS ST., NEW YORK. 
ROLLING MILLS, BRIDCEPORT, CONN. 


ELECTRICAL CONTRACT WORK. 





Detailed Estimates Made and Contracts Taken for 


ilipment of Complete Steam & Electrical Plants 


uy system of Are and Incandescent Lighting, 
( al St ations and Electric Street Railways oper- 
erhead, Undergroun¢ oe Storage Batteries 
— ADDRESS — 
EUGENE T. LYNCH, Jr., Consulting Engineer, 
120 Broadway, New York. 


LECTRIC 
C 0 N D E N $ E R Standards a Specialty 


Rooms 2 and 4, University Building, New York. 


ROYCE & & MAREAN, 
ELECTRICAL J APPARATUS 


Telegraph and Telephone Supplies, 
No. 1408 Penna. Avenue, 
oop. Wiltard’s Hote. WASHINGTON. 0. 0 


THE LEHIGH VALLEY 


CREOSOTING CO, 


WORKS, PERTH AMBOY, N 





BY i 
PHILADELPHIA. 





WM. MARSHALL, 
MANUFACTURER. 





W.R. OSTRANDER & CO. 
21, » 8305 ANN BF. yaw YORK, 


facturers 0! 
SPEAKING TUBES WHISTLES. 
ANNUNCIAT 
Electric & Wochontent "Bells 
FACTORY, 
De Kalb Avenue, 


BROOKLYN. 
Send for Illustrated 
Catalogue. 


HYDRAULIC PRESSES. 


ALL VARIETIES. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &0, 
WATSON & STILLMAN, 





















Ofc i ITY, X7. 
™ ma nate a bh 210 East 43p STREET, New Yore City, 
a yh Poles, Piling and Ties Furnish Specia/ Attention to Electrical Work. 





Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters and Refiners of 


PLATIN UO M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Vlatinuse in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 


D. W. Baker. 





WOODEN PIPES FOR 


© UNDERGROUND ELECTRICAL WIRES. 


We ha orks f . 
‘e have large w: Sr 


WILLIAMSPORT, PENN. 





~ SEND FOR CATALOGUE. 





Full assortment of different sizes and qualities on BRAIDER 
SPOOLS, ready for the machines, in Red, Yellow and Green. 
Other colors ’to order. Send for Sample and Prices, 


— WM. MACFARLANE, & CO0., 81 Grand Street, New York. 


Telephone No. 971 Spring. Mill, Bergen Point, N. J. 


THE CLARK 


ARC LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 


iowa DRILLING BORING 
gg 5 @ MACHINE @ 
em - #£¥Reversible 


SELF -ACTING 
Feeds from 4 
to i of an inch 


















SEND FOR PRICES ECIRCULARS TO 
THE NEWARK MACHINE TOOL Works. Newark.NJ. 





SUGENE F. PHILLIPS, Presipenr. W. H. SAWYER, Sec. & E.ecrriciay. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


LV ELECTR LIGHT WIRE 


= MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
: RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office and Factory, G7 STEWART STREET., * PROVIDENCE, R. I. 


New York Office, 18 Cortiandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipenr. JOHN CARROLL, Szc’y-Treas. 


EUGENE F. PHILLIPS ELECTRICAL WORKS,LTD, 


Manufacturers of 









RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


: FARADAY GABLES. 
OFFICE AND FACTOSY:., MONTREAL, CANADA. 


st. Gabriel Locks, 


NEW YORK ELEGTRIG SUPPLY GO., 


S424 Taiberty Street, New Work, 


=~ ELECTRICAL SUPPLIES & EVERY DESCRIPTION, 


ELECTRIC MOTORS FROM 14 TO 15 H. P. DYNAMOS FOR ELECTRIC LIGHTING, 


ELECTROPLATING, ELECTROTYPING, ETC., 
PRIMARY AND STORACE BATTERIES A SPECIALTY. 
Send for Illustrated Catalogue. 


STANDARD ELECTRICAL TEST INSTRUMENTS. 


Ayrton & Perry Ammeters and Voltmeters, 
Carpentier Ammeters and Voltmeters, 
Cardew Voltmeters, Electro- dynamometers, 
eer § New Standard Laboratory Resistance Boxes, 
Queen’s New Portable Combination Testing Sets, 
Complete Outfits for Insulation Testing, 


SPECIAL ATTENTION PAID TO RECALIBRATING AM- 
METERS AND VOLTMETERS. 


JAMES W. QUEEN & C0., 924 Chestnut Street, PHILADELPHIA 
Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
wa. oo. GoRDon cc CO.., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 1156 BROADWAY, NEW YORK. 























a AWARD, PARIS EXPOSITION ~? 


THE ONLY 


Be) = AwaRveD For =a 98? Fs 
Electric Batteries 


ee CON DA — 


The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE BATTERY CO., 
149 West {8th Street, New York. 
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UYLER ARG LIGHTING SYSTEM 


IMPROVED SCHUYLER DYNAMO, 
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“SNOWING ON pure surpoepy 
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Perfect Automatic Regulation. 


THE SCHUYLER ELECTRIC CO,, "™°0""™ 


FRANKLIN S. CARTER. CHARLES M. WILKINS. E. WARD WILKINS. 





\TRRADINGS ——— 


PARTRICK & CARTER, 


MANUFACTURERS AND DEALERS, 


ELECTRICAL SUPPLIES, 


Sole Proprietors of the Patent Needle Annunciators. 


Bstablished 1867. 

















114 Sourn Seconp Srreet, Paraperpara, Pa., March 8, 1890. 


NOTICE TO THE TRADE. 


For the convenience of the trade at points far distant from Philadelphia who desire to use our goods more extensively, but are 
deterred from doing so on account of the transportation charges and delay in transit, we have arranged with the parties named below 
to carry a stock of our Patent Needle Annunciators, Alarms, Bells, Disque Leclanche Batteries, and a full line of Electrical Supplies 
of our manufacture. When in want of the Parrrick & Carrer Instruments and Supplies, you can obtain them by applying to the 
firms named, at very near the Philadelphia Trade Prices, and effect a great saving in time, freight charges, ete. 

SOUTHERN DISTRICT TELEGRAPH AND ELECTRIC CO., Birmingham, Ala. 

L. W. WOLFE & CO., Omaha, Neb. 

. UNITED EDISON MFG. CO., Chronicle Building, San Francisco, Cal. 

NORTHWESTERN ELECTRIC SUPPLY AND CONSTRUCTION CO., Seattle, Wash. 


The above-named firms will cheerfully answer any inquiries regarding prices, etc., of our goods. 


Very respectfully, 


PARTRICK & CARTHR. 
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Incandescent Lighting System 


en (or CFE | 


WESTINGHOUSE ELECTRIC Co., 


oem at RAI 


ALTERNATE CURRENTS. 
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Dynamos for 500 to 5,000 Sixteen Gandle-~Power Lamps Gapacity 


COMPLETE GENTRAL STATION MACHINERY. 


THE WESTINGHOUSE ELECTRIC COMPANY, 


Pittsburgh, Pa. U. S. A. 


Boston, Newry York, Chicago, Cincinnati, St. Louis, 
Portiand, San FPrancisco, Charlotte, Wallas. 
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We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our “No. 2.” ANNUNCIATOR. 
Itis attractive in appearance and well made, and we believe is what 


has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


CHICAGO. wNEwWT7T WORE. 
AMES, CRERAR & CO., Northwestern Agents, ST. PAUL, MINN. 


THE EDDY ELECTRIC M’F’C CO. 











MANUFACTURERS OF 


yas AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise, No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, [11 Arch St., PHILADELPHIA, 506 Commerce St., 
KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 





“PERFECTLY RELIABLE . NO DANGEROUS CURRENTS 


Corliss - Engines 


Of the highest type, in all 


sizes. are made by 


The Lane & Bodley Co. 


CINCINNATI, O. 


Che ALuMINvABATIERYS 
-ELECTRIC- LIGHT=‘ 
Ww? & POWER Con, 


P ERTY STAY 
w YORK 7), 
a Zy) WA i. WWW. 


The merits of their engines are 
described in an illustrated pamphlet, 
which will be sent to any one inter- 
ested. 





When Writing ‘or Catalogues & 


ordering Articles 
advertised in our columns please 











‘hat KAN oe Pe mention that you saw the adver- 
MMS aril AOA nd VR Ap oowe i Me an tisement : 
CME ys (Care NT | i 
aS See wed Ar very LOW inte Electrical Review. 








Wnodusttices. 


— 


Journal of Engineering, Electricity # Chemistry 


=— FOR THE -—— 


MECHANICAL AND MANUFACTURING TRADES. 
a yom | THE RAILROAD, TELEGRAPH & STEAMSHIP- BUILDERS’ DIRECTORY. 


ANNUAL SUBSCRIPTIONS. Paper. 


| Just 






@ecees 


RTLANDT § 
\TLANDT STREET, 








Issued, 


FOR 1890, 








GREAT UII, FOI I cc. <n nines eeesiese sce cccreséersnnceses $6 00 $6 00 oat ae —— oe my od ieee names of manufacturers and dealers, 
THE UNITED STATES CANADA and COUNTRIES all articles, devices and materials used in the construction and operation of 
INCLUDED IN THE POSTAL UNION, Post Free 900 800 | Gos ete, mien en; steamship, Heat and Power, Electric Light 

Tiere evddewseneces 0.8’ etc., including dealers in Lumber, tron and. Steel. Locomotive and 

INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 10 75 9 00 Car Builders, Railroad, Bridge and other Contractors; Electric Light 
SUBSCRIPTIONS PAYABLE IN ADVANCE TO Telegraph and Telephone Co.'s; Ship Buliders and Materials. 4 

CEO. CAWLEY, 358 STRAND, LONDON, Ww. c. Including a list of every Railroad in the United States, Canada and Mexico, giving 
length in miles, Rolling Stock and Officials in charge of ordering and Purchasing 


Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 32 Main St. | Supplies; together with valuable tables useful in Railroad Construction 


American Subscriptions to ‘‘Industries’’ are received by the Publisher of the | MI 
ELECTRICAL REVIEW, 13 Park Row, New York. P rice, $2.50. 
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Eleetrie Motors and fenerators 











MOTOR WITHOUT BASE. MOTOR WITH ADJUSTABLE BASE. 


The dnited States Electric Lighting Comnan 


[WESTINGHOUSE ELECTRIC COMPANY, Lessees.] 


EQUITABLE BUILDING, NEW YORK. 








Manufacturers of Direct Current Generators and Motors for all purposes, from 
one-eighth H. P. Fan Motor up to any size and of any Electro-Motive Force required. 


Generators and Special Motors for Travelling Cranes, Elevators and Mining 
Purposes. 


This Company will furnish apparatus of its own designs or will make Motors 
to Purchaser’s Specifications for General Power Distribution and for Electric 
Railway Cars. 


The special-form of Motor made by this Company is superior in design and 
workmanship, and unequalled in efficiency. 








*{ CORRESPONDENCE SOLICITED. bo 
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SSS TEE: 


Thomson-Houston Electric Go., 


MANUFACTURERS OF 


Dynamos, Lamps aiid al Necessary Appliances 
DIRECT CURRENT INCANDESCENT LIGHTING. 























of “yig x. 


“eres i 








40,000 WATT MOTOR TYPE DYNAMO. 


COMPLETE EQUIPMENTS 








EOFs 


Central Stations and Isolated Plants. 
THE THOMSON-HOUSTON ELECTRIC COMPANY. 








620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 

1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 














March 15, 1890 ELECTRICAL REVIEW 19 








. D. SARCENT, Preside nts JOHN A. BARRETT, Vice-President and Consulting Electrician. 
“ M4 ‘H. CUTLER, Treas FRANK A. PERRETT, Electrician. 


The Elektron Manufacturing Company 


79 and 81 WASHINCTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF 


«{ PERRET ELECTRIC MOTORS AND DYNAMOS. be 


AUTOMATICALLY REGULATED. BY MEANS OF WHICH 
HICHER EFFICIENCY, 


CLOSER RECULATION 


AND SLOWER SPEEL 
Are Obtained than is Possible Otherwise. 














Unexcelled in Simplicity and Durabiltiy. i 


THE ONLY MACHINES HAVING 


LAMINATED FIELD MAGNETS & 


OF SOFTEST CHARCOAL IRON, 


THE SUTLER HANG RUBBER CO. 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart E.ectric Licht GomPaARY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 
{3 South 4th St., Philadelphia. {19 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITy, N. J. 


°C. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN USE 


IN THE UNITED STATES, 


Se as |S Running Sewing Machines, Eie- 
wer A “aam vators, Printing Presses, Venti- 
ey Awana () lating Fans, Blowers, Coffee Mills, 


From 1/s H. P. to 40 H. P. —" ing and Crinding Tools, 


CAREF 

















NEW ENGLAND OFFICE: 148 High St., cor. Oliver, Boston. CHICAGO OFFICE: Phenix Building. 
PHILADELPHIA OFFICE: 301 Arch Street. CINCINNATI OFFICE: 165 Walnut Street. 
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| 
LOOK TO US _|_ltituusurt 
SPA FoR ELECTRICAL SUPPLIES/LIAIMIPIS 


4 BRB GS —aNnpD—~ 


OF EVERY DESCRIPTION. 
———=aarr_! We Guarantee Prompt Shipments, Low Prices, and the Best of Goods. ALL KINDS OF FITTINGS. 


Southern Electrical Supply Company 


Sas LOocusT SG T., betwween Sth and 9th Sts. 
WRITE FOR CATALOGUE. sT. LOUiIs, MO 


















































P-MINTURN SMITH = President? 
WILLIAM D- PERRY = Vig Prest. 
G-G: FRELINGHUYSEN + Secretary 


CHARLES TREMAINE- Treasurer 


JAMES W- EASTON === 
== ~Electricion. 
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BURNLEY DRY BATTERY 


Patented January 2i, 1890. 





This improved form of Dry Battery having been thoroughly tested in comparison with all others, is presented to the 
Electrical Trade and to all users of Open Circuit Battery, as the 


VERY BEST YET PRODUCED. 


Its very compact form, being smaller than any other of equal capacity, and its 


Creat Strength, Durability and Recuperative Power, 


are its chief merits. 
Being in all respects a Dry Battery, without liquids, it is not subject to freezing in winter, or to evaporation 


ss WBSOLUTELY GLEAN. 


Its connections are so arranged that no creeping salts whatever are at any time developed. 
For portable purposes, Railway Signals, etc., where the battery is often placed out doors, it is especially 


recommended. 
As the successful makers of cver 400,000 Cells of the best LECLANCHE BATTERY sold in America, 


we have become satisfied that of all forms yet attempted, the BURNLEY DRY BATTERY is the only 
one yet produced which is capable of successfully competing with our form of Leclanche Battery ; hence we are 
presenting the former to the public as a 


FIRST-CLASS DRY BATTERY 


for Electric Bells, Telephones, Gas Lighting, Burglar Alarms, and all open circuit work. 
PRICE, 90 CENTS PER CELL.—DISCOUNT TO THE TRADE. 
Trial Sample Cells will be Furnished to, Dealers and to Telephone Exchanges upon Application to us, Free of Charge, 
J. HH. BUNNELE & CGO., 
Sole Agents and Manufacturers, 


76 CORTLANDT STREET, NEW YORK. 
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LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS IN STOCK. 
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CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 


F.M. RICKETTS COMPANY, Limited, __ 


Layers and Repairers of | Ry. PH re) Ss Pp H re) R-B R re) | z E 
Submarine Cables. EG TRADE MAR INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 

512 ARCH ST. PHILADELPHIA Pa.U.S.A 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 

OF THE U.S.PATENTS. 











14 CORTLANDT STREET, - NEW YORK CITY. 
J. A. SEELY, President. W. G. SELLERS, Gen. Manager. 











| ‘WELLINGTON BALL AUTOMATIC 
Belt Holder MADE ONLY ON BLHBCTRICAL SUBJECTS 


Will be mailed to any address, postage prepaid, on receipt of price, Address, 


ELECTRICAL REVIEW PUB. COMPANY, 
13 Park Row, New York. P. 0. Box, 3,329. 


BY eta 
THE BALL a x0 


nts, C. R. Vincent & Co., Room 16, 
t., New York. | 















| 
| 
CUT OFF ENGINE 
| 





W.R.SANTLEY & CO. 


WELLINGTON, O. 


| Eastern A 
| 15 Cortlandt 








Tae 


Horn, Brannen 
# Forsythe 
Manufacturing Co. 


(INCORPORATED.) 





| 
| 


Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


| 
» EMPIRE CHINA WORKS, — 
M166 Grome St, GREENPOINT, BROOKLYN, BD. W.Y. 


Our W is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, | 
and GUARANTEED NON-CONDUCTIVE for all ELECrRICAL P” RPOSES. | 


THE 


Arigdll Bell Telephone Company, 


95 MILK ST., BOSTON, MASS. 


>), at 





< 





7 es 





Designers and Manufacturers of 


Gas # Combination 
Fixtures, 


ELECTROLIERS, 
427 to 483 North Broad St. 
PHILADELPHIA. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONES infringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
spunsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 








CORRESPONDENCE 
SOLICITED. 











MINNEAPO1tL is. sr. PAUL. sr. LOUIS. 


Three more large cities fall into line. All the lines in Minneapolis and St. Paul and between those | equipment of the street railways in Minneapolis and St. Paul and between these two cities. 
two cities, comprising 200 miles of track, are to be equipped on the Sprague Electric System. (Signed,) “THOS. LOWREY, President."’ 
(STATEMENT OF MR. THOS. LOWREY, PREST. OF THE MINNEAPOLIS STREET RAILWAY.) St. Louis follows with an order for 68 car equipments for the Lindell Street Railway in 
‘‘ New Yorx, February 19th, 1890. that city. 
“T have to-day closed contract with Sprague Electric Railway and Motor Company forjthe electrical Total number of street railway motors contracted for since January Ist, 1890, 810. 
SPRACUE ELECTRIC RAILWAY AND MOTOR CoO., 
Rialto Building, Chicago, 1Gi'and 18 Broad Street, 


AND ALL COMMERCIAL CENTERS, NE vv YOR ;E§. 








ELECTRICAL REVIEW March 15, 1890 


EXGELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


“1 FOR kel MOTORS Ae bo 


WOUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 














OFFIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, if E. ADAMS 5 ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1iIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


k PATENT “K K ” LINE WIRE #&* 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 


NEW HAVEN CLOCK CO, EDISON MACHINE WORKS, 


29 Murray Street, New York. Schenectady, N. ¥. 


MANUFACTURERS OF AND DEALERS IN 



































MANUFACTURERS OF 


Electrical Supplies, ws INSULATED WIRES, FLENIBLE CORDS AND CABLES, 


lis, . ’ ’ ( . eS ic 
Be, Wie, Keay, Hess, annie, elohone, Telegraph ~ Electric Light 


o{ EVERYTHING ELECTRICAL. be JAMES F. KELLY. 


SEND FOR CATALOGUE ILLUSTRATED IN COLORS. 








ON BEILBOTRICAL SUBIECTS GENERAL SALES AGENT, 
BOOKS ccesrncscaeview rus" comeanv. 
ce irart Bow: New York. P.0. Box 9,020, 19 Dey Street, New York. 
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LINEMEN’S TOOLS. 





















ih i, Wit hyip 


i 
he | 
” CLEATS AND INSULATORS, ALL KINDS. 


















_ PUSH BUTTONS, 
> INSULATED WIRE, 
ANNUNCIATORS, 
BURGLAR ALARMS 





THE EMPIRE CITY ELECTRIC 60. 


15 DEY STREET, 


NEW YORK. 


Electrical Material 


OF EVERY DESCRIPTION. 
SEND FOR QUOTATIONS. 





| ECTRIC LIGHT a 
ae FL « POLES, 
ln ie BRACKETS, 
Tel h, Telephone, °°" 
elegraph, Telephone,‘ 
* . CARBONS, 
¢F% Electric Railwa sro 
Pani ec . y CUT-OUTS, 
; AND — MOULDING, 
4 ETC., ETC. 
HOUSE-WORK SUPPLIES. 
4 i , SS 
ie ta een E. T. GILLILAND | ‘ . iN a 
| PRESIDENT. VICE-PRESIDENT. SHADES OF EVERY PATTERN. 
BELLS, 
BATTERIES, 








NEW ARC SWITCH. 





BNEW ENGLAND 
BUTT CO., 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 










TELEPNONE 
- ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


Of every Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY 





———— 
{@e24 DOMREIR RRAIPER 





EXTRACT FROM THE REPORT 


— or — 


DR. SCHUYLER S. WHEELER, 


—— ON 


[Jnderground fire | ight Wires in lew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamy.; 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORE. 











_TWE_INTERIOR ELEGTRIGKL CONDUIT COMPANY. 4¢= 





A New and Improved Method of Fitting Buildings with Insulated Tube Conduits to receive Wire for any Electrical System, 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions Mailed on Application. 











ADDRESS 











THE INTERIOR ELECTRICAL CONDUIT COMPANY, 
154 and 156 West Twenty-Seventh Street, New York. 
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Edison Lamps Forest City Electric Works 


1s to 36 CANDLE POWER. MANUFACTURERS OF 


| Cleveland’s Electric Light Cut-outs 
For Battery or Dynamo. | 











5 0 40 Amperes. 


ick make and 
ty reak uncontrol- ¢ 
led by the Handle. 








These Lamps can be 
m used in Series on Dy- 
namo Circuits for all dH 

7 W.B.Cleveland 












kinds of Decorations 
and Displays. PROPRIETOR, 
183 Seneca Street, 
CLEVELAND, 0. 


SEND FOR CATALOGUE 











Yee ae DYNAMO GOMPANY, 


NEW YorRn=z. 


— Beas OW VOLT Lamps “Sp pa eres 
EDISON LAMP CO. HARRISON, N.J. |‘ SROADWAY. 162 AND 164 W. 27 th ST. 








Weitmyer Patent Furnace, | 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRI 


SBURG, PA. 





DYNAMO ELECTRIC 
MACHINE 


IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES. 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


Now io? Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light. St., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO, KANSAS CITY, MO. 


THE E.S. GREELEY & CO., DYNAMOS AND MOTORS. 


ADVANTACES CLAIMED: 
Nos. 5 & 7 Dey St., New Ye rk Simplicity and Solidity of Construction. Compactness and Small Size. High Effi- 


ciency and No Waste of Power. No Magneti-.m Outside. Accessibility of 
Manufacturers and Importers of and Dealers iu the Different Parts. Lower Cost than all other known Dynamos. 


Telegraph, Telephone = $t. Paul, Minn., C. J. Thomson, Agt., 100 East Fourth Street 
Electric Light Supplies MAGNETO TESTING BELLS 
Cleveland Arc Light Cut Outs & Gang Switches MAGNETO SIGNAL BELLS. 
CMe Nprackels, Insulating Tapes. MAGNETO Extension Bells. 
MAGNETO Bellsof all Sorts 


Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 
Great Reduction in Wood Cleats, 














Silk & Cotton Covered Flexible Conducting Coré 
of various sizes for Incandescent Lighting. « 
Spikes, Pole Steps, Lag Screws, Drive Screws 
Turn Buekles, Ete. 





District Telegraph Call Boxes and Supplies. Large 
assortmentof Electrical Supplies constantly on hand. 


SEND FOR CATALOGUE. 
TESTING BELL. 


VIADUCT MANE’G COMPANY, 
BALTIMORE, MD. 


Shultz Belting company, 


ACTURE 


SHULTZ PATENT FULLED LEATHER. BELTING AND LACE LEATHER 
Office and Factory: Cor. a and Barton Sts., St. Louis, Mo. 


Our Belt is made of leather tanned o: © surface only Bo inteater Cotes te ep ee ond 
pm. 4 of Ss sae) ep not toque but pm og ruiten and Sted we process. Our Belting 


eur patent 
is more better, transmits more power then any other, aad is the perfeci 
ELECTRIC LIGH BELT MADE. ‘Agenta in all cities. Send for trial belt.” = 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 


NEW YORK INSULATED WIRE Co., 


R. E. GALLAgER, Boorseary. Sole Manufacturers, 
J. W. Goprrey, Gen’! Manager. 
W. B. Dowss, Treasurer. 649 & 65! BROADWAY, N. Y. 




















18 Fulton Street, Brooklyn, E, D. 








H.E.& Cc. BAXTER, 








CONRAD N. JORDAN, President. E. GOCORZA, Vice-Prest. & Treas. JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


TNE TRINIDAD-HEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. WORKS, HARRISON, N. J. 


THE CELEBRATED TRINIDAD LINE WIRE. THE HEIMANN FIREPROOF INSULATED WIRE. 
House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 
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JOHN STEPHENSON COMPANY 


GIMxITyD, 


+ NEW+YORK. © 


A Street Cars 








FOR - 








Blectric Motors. 





EUREKA TEMPERED ) COPPER CO., 


Only Manufacturers of PURE COPPER Tempered for 


Brush Copper,  Commutator Bars, 
Copper Wire, Gear Pinions, 





Trolley Wheels, Bearings, 
EASTERN OFFICE: FACTORY: 
18 BROADWAY. | NORTH EAST, PA. 











=== 1—Tz2 = 


y PARKER- RUSSELL MINING # MFC. 60. 


Sie : MERMOD-JACCARD BUILDING, 
: rel oe “Ww 3 Cor. Broadway and Locust St. Rooms 307 and 308. 
x | SS ST. LOUIS. 


OB, . 









UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 


Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 





MAKERS OF 


IRON #* STEEL 


fem.) Iron and Copper Wire for Electrical Purposes. 
7 PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 





The Standard with all Telegraph and Telephone Companies. 
Since the first introduction of the Electric Tele h Service, our patent wire xpressly manufac- 
tured for — purposes, has filled every requi uisition as as regards strength, e veunens @ of quality, and 


cc ndu i 
‘i Se nd. for y --¥ Lists and epee pamphlets, and “‘ Hand-book of Wire in Electric Ser- 
vice Sen it fr ree on application 
New York Warehouse. 
(‘6 CLIFF STREET. 


Chicago Warehouse, 


PACKING, 
HOSE a 


MATTING, 


(o. 


STAAR-TRERDSS 


IS‘PARK* ROW, NEW-YORK. 
(Opposite Astor House.) 
J.H.CHEEVER.treas. J.D.CHEEVER oer, tREAs. 








Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 


Manufactory, F.ushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


Flectroliers # (ombination Fixtures === 


a pron NSURFASSED ones GILITIES Win a 


‘ en EGANDESCENT LIGHTING. i lta cat 











- applica 
decorators faithefally enelbl. 


For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

is PARE RO avy 





VW, IN YORE. 








107 & 109 LAKE ST. 


———— 


TEOODRICA HAR RUBEER E 
AK @) me) er 

| Mon4facturers of —_— hie: 

| HaRD RUBBER Coops i 

RE AEL 2 PREICAL Purposes 


OPEALTIE s OF ALL KINDS TO ORDER 


S. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., 











. foe dad O82 a iss 


"Pure Russ + Fr TION 


FL ECTRICAL 
ER aa 


* BF Goooricy Co. 


aa Of - 3-7 Mad VORKS 





— ‘ is ‘ 
N.Y. | Ss. Y. LHOMMEDIEU & OU., Eastern Agents, 65 Reade St., N.Y. 








ELEGTRIG 





EF ARADAY GARBON Co., 
LIGHT GARBONS, rrrtssuncz, ra 
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SS THe E 


WESTINGHOUSE ELECTRIC C0. 


Arc and Incandescent Lighting 


TRANSFORMER SYSTEM. 


An experience of over two hundred and sixty-five central stations has demonstrated 





























the converter system of electric lighting to be the only safe system. 

The converter of THE WESTINGHOUSE ELECTRIC COMPANY is so constructed as to 
absolutely prevent by any possibility a connection between the current of tne street 
wires and the wires connected with the lamps on the premises. 

The converter of this Company reduces the potential of the primary wires and 
limits the quantity of current to the exact requirements. 

It is the only system which admits of reliable meters. 

There is not a single recorded instance of a connection between the primary and 
secondary circuits of this Company’s system. 

Two hundred and sixty-five central stations in operation with a total dynamo 
capacity in 16 candle power lamps of 458,250. 


Over twelve thousand meters in use. 








| WRITE FOR PARTICULARS. 




















WESTINGHOUSE ELECTRIC CO. 


Pittsbureah, Pa. U. Ss. A. 


Boston, Newy York, Chicago, St. Louis, Cincinnati, 
San Francisco, Portland, Charlotte, Dallas. 
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COMPOUND, CONDENSING OR 


16 Sizes, 5 to 00H. P. Not yet any form of Engine for 


equaled 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 





13 Sizes in Stock. 
5 to 250 H. P. 
8,000 in use in all parts of the Civilized World, 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIO ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical Reliable. © Over 300 soid the first year. 


AN fepairs Garried in Stock Send ‘or thustrated Getaloguss 








WESTINGHOUSE === 





SELLING DEPARTMENT IN THE UNITED STATES. 
17 Cortlandt Ww 
a 


Street, 
608 Chestnut St.. MR. Mucklé, Jr. & Co, 
ao LOUIS 
Sit NORTH FOURTH sT., 
WESTINCHOUSE, CHURCH, KERR & CO. 
Utah & Montana 


ENGIN ES SALT LAKE CITY, 2505. Main St. | U ‘ 
8 MON Granite St. t Machinery Co. 


TheWestinghouseMachinelo. 


PITTSBURGH, PA.U.S.A. 


ao 
AARNE Batre gt acta ek 
c! 
CHARLOTTE N- C. 36 


SRA SE tebe [eA Toma 
CHATTANOOGA, TENN. E james & Co. 





wt BuiILD 


FIVE (5) SIZES UNIVERSAL MILLING MACHINES. 


No. 0, No. |, No. 2, No. 3 and No. 4. 


No. 1 and No. 2 Ready for Immediate Delivery. 
GIVE US A CALL AND WE CAN SATISFY YOU. 
Send for Descriptive Circular on Universal Milling Machines 


THE GARVIN MACHINE CO., 


Office and Works, Laight and Canal Sts., 
NWNEVYT WORE... 











FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINCS. 


CHARACTERISTICS: 
Vice-Like Grip of Clutches Optional! 
of in Friction Surfaces Prevent Undue 


Gradual or Sudden. 
ear. Disengagement 
lutches is Positive. Pulley Shaft is Automatically Viled. 
They have a Good Kecord. Grip of Clutches Self-Maintaining. 
Experts are invited to examine Peculiarities, 


ECLIPSE WIND ENCINE Co., 


Send for 1889 Catalogue. Beloit, Wis. 


R. T. WHITE, 


I 2 Pearl St. (Room 6), BOS TON, MASS. 


IMPROVED 
PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 


BEST MATERIAL, LOWEST PRICES, 
COKRESPONDENCE SOLICITED. 














, THE RAILS. 





NO BOLTS THROUCH 





THOMAS ASHBUBNER, Western Agent, Kansas City, Mo. 


DAISY CHAIR. 


Made any Height and Size desired. Patent allowed 
Sample Chair and Section of Rail Sent, Express Prepaid, to Prospective Purchasers 











FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 








JARVIS ENGINEERING COMPARY, 


OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINOTON & SIMS ENCINES, 
dARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER eee, 
NATIONAL ROCKING a 
SHEFFIELD GRATE BARS. 








61 OQliver Street, Boston. 


SEND FOR NEW CATALOGUE. 


POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric’ Light and Power. 
Engines, Boilers, Fornacms, , anaten, a Pum , Spfostemn, Pipe West, Belting, etc., designed 


reference to 
Our Extended Experience ‘maa us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 


ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 











CHARLES R.VINCENT &CO., 
15 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
tite VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES, 








New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 
aepenaioee are the combined result of long ex- 
ith automatic cut-off regulation, and most 
= revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
.. in Steam Consumption and Superior regulation guar- 
wan anteed. Petouts ned Automatic Cat-off Engines 12 to 200 
B, P. for driving Dynamo Machines a Specialty. Illustrated 
Circulars, with various data as to practical Steam 
FBR ===> Engine Construction and performance, free by mail. 


?Z27A7# Address BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


W.W. BOBINGON, 154 Washington St., Chicago, Il. ROBINSON & CARY, St. Paul, Minn. 


The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 
DESIGNERS AND MAEERS OF 


ARTISTIC 


Eetroliers & Combination Fixture 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexceliled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects, and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th he 26th Sts. & 10th Ave, No, 836 & 838 BROADWAY, 
NEW YTORZ. 
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SEELY & TAYLOR M’E’G CO., 


1a CORTLANDT STREET, CrlTwy. 


SOLE AGENTS 
— FoR — 


BACKSTROM’S 
|ncandescent [,amps. 
LAMPS MADE 
TO FIT ALL SOCKETS. 


J. A. SEELY, President. 
J. A. TAYLOR, Sec’y and Treas. 













WRITE FOR CATALOGUE. 














DR. GASSHER’S DRY BATTERY. cARBon PLATES # CARBON BATTERIES 


Acknowledged by —- to be the Best Open Circuit Battery in the Market, E LE CT R ic i I Cc H T CA R BO N s. 











Fearn SQgeneey: MADE FROM NATURAL GAS BY PATENTED PROCESS. 
Electric Bells, (jas Lighting, Telephones, | SOLAR CARBON & MANUFACTURING CO., 
Signals, Electric flocks, 95 & 97 FIFTH AVE., PITTSBURGH, PA. 
Stationary Batteries for Physicians L. F. SONDAM, Puteate and Goneral enagee W.8. HILL, Conmstng Ragioee. 
i ee hel eed EE oe 











No Liquid. No Glass. 








HICHEST TESTIMONALS. WRITE FOR CIRCULAR. 


Perley The Wonton zuette. ff SCH OVERL |NG, 














And California Electrical Works, SOLE AGENT AND MANUFACTURER, afew, we 
SAN FRANCISCO, CAL. I11 Chambers Street, New York, | _&: Fs JORDAN a Oo., ’ ’ 
——}$ THE — 


HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM 


Awarded the Highest Distinction, a Cold Medal, at the Paris Exposition, 1889. 
UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS. 











Specially adapted for Street, Commercial and Domestic I]lumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. ‘Plan 
of Wiring the Simplest, Cheapest,-and Most Efficient. Strictly 
Series. Lamps, 10 to 100 Candle Power. Long Life without 
Blackening. Dynamo Self-Contained and Automatic. 


2 SEND FOR CIRCULARS@” -) «,,» CORRESPONDENCE SOLICITED. 
HEISLER ELEGTRIG LIGNT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 




















ELECTRICAL REVIEW 











SANYERMAN bhEG THI fl 


Incandescent Lamps and General Electrical Supplies. 











“The lamps of the Sawyer-Man pattern in 
use on board (S. S.‘Omaha’) in many in- 
stances have shown a remarkably long life, 
several having a record of from 5,000 to 
7,000 hours each.’”—Extract from Report of 
Commander R. B. Bradford, Inspector of 
Electric Lighting, to the Chief of the 
Bureau of Navigation, Navy Department, for 
1889, page 27. 











GENERAL OFFICES : 
510-534 West 23d St., New York. 
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Gentral Electric Gompany 
116 & (18 FRANKLIN ST., CHICAGO. 


FULL STOCK. . PROAAPT SHIPACVENTS. 


























We have been busy during the last few weeks in filling our new 
store-rooms with a complete stock of everything that goes with the 
construction and maintenance of Electric Light, Electric Railway, Electric 
Bell and Electric Plants of Every Description, and can now confidently 
announce to the trade that our stock of these goods is the largest to be 
found anywhere in the West. 








CATALOCUES FORWARDED ON APPLICATION. 


GIVE US A TRIAL ORDER. SATISFACTION GUARANTEED. 


CENTRAL ELECTRIC CcO., 
116 & 118 FRANKLIN STREET, CHICACO. 
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= ee Dn 
2 THE CONTENTS. Is the Best Ad- 
ho CEDAR TELEGRAPH POLES STREET RAILWAY | inciuding 400 0 pages or reading matter | vertising Medium 
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ON ELECTRICAL SUBJECTS WwW ee i T E ee ee ant neh dase 
Will be mailed to any address, postage prepaid, on receipt of price, Address, tific Books. 
B00 ELECTRICAL REVIEW PUB. COMPANY, 18 © ROW, NEW YORE. 
ew Yor x, 3 ’ 





. Something New! The most useful 
One, two, three, and patented improve- 
| four spindle drills for ment indrillpresses 


AWARDED THE CRAND PRIZE | light work. eR for years is applied. 


SENSITIVE 


Spindles driven L Over 1,000 in use. 

with single, endless Buy the latest and 

belts. Large drivin, i <= Special ma- 
chiner 








varied . tighteneran to order. 
—— le speeds pro- —— of fine 


ms Dwight Site Machin Co, 


i ae HARTFORD, CONN. 


NP Of AOPrer, * 
Nes 
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MANUFACTORIES IN UNITED STATES, SCOTLAND, juli GERMANY & AUSTRIA. 


HELIN 





AT LATE PARIS EXPOSITION. 
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EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘‘Mains’’ and “‘Locals,"’ Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, 


and all Classes of Closed and Open Circuit Work. 
FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 





























ADDRESS : 


EpIson MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, New York. 


NATIONAL ELECTRIC MANUFACTURING COMPANY. 


Transformer System of Incandescent Electric Lighting. 











































(UR APPARATUS TRANSFORMERS 
Highest Fficiency aes DYNAMOS 
\ Warranted for Two Years 
MECHANICALLY e\ a 
pitie al pa 4 eee => = Satisfactory Performance of 
RLECTRICALLY. a ) >. Apparatus Guaranteed. 






































General Offices and Works, HAU CLATRE, Wis., U.S. A. 
AGENTS WANTED FOR EASTERN AND SOUTHERN STATES. CORRESPONDENCE SOLICITED. 








BAKER BALCH & CO., General Agents, THOS. WOLFE, Southwestern Agent, 
Seattie, Washington. Union Depot Hotel, Kansas City, Mo. 
LITTLE, McDONALD &@ CO., P. H. POLCLASE, Ceneral Agent, 
141 East | jeneca Street, Buffalo, N. Y. wi via. 205 North Seventeenth Street, Omaha, Neb. 
L. N. COX, Southeastern ent, Cc. E. WILSON, Special Agent, 


2038 ‘‘1’’ Street; N. W., Washington, D. C. 315 N. Ninth Street, St. Louis, Mo. 
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Font Wayne Eleciric Company, 


FORT WAYNE, IND 
The most carefully worked out and Complete Aires System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps,to the mechanicalshorse power guaranteed 
CORRESPONDENCE SOLICITED. 

















MANUFACTURERS 


Stattery Induction System| # 


OF INCANDESCENT LIGHTING, 


——AND THE 


“WOOD” SYSTEM 
OF ARC LIGHTING. 

















ae 
WwoOoD DYNAMO. 





IWWiain Office and Works, Fort Wayne, Ema. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=a. Cc. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 





W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
E.. ADAMS SUC’S, CITY OF MEXICO. 

















TUCKER ELECTRICAL CONSTRUCTION CO, 


14-20 Whitehall —— New York oe 


* *K * a * *k : oy O25 * 


CONTRACTORS FOR 


HIGH GRADE 
CONSTRUCTION WORK: 


Py 




















Gorrespondence of Electric Light Gompanies Solicited. 
Refer to some of the Most Prominent Buildings in New York Gity. 








